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SI*¥ (MODERN METRIC) CONVERSION FACTORS 


APPROXIMATE CONVERSIONS TO SI UNITS 


____MULTIPLY BY TO FIND 


SYMBOL 


tc 
f| 


lbf 
ibf/in: 


SYMBOL 


Ix 
cai 


N 
kPa 


WHEN YOU KNOW 


Inches 
teet 
yards 
miles 


Square inches 
square feet 
square yard 
acres 

square miles 


fluid ounces 
palions 
cubic feet 
cubic yards 


ounces 
pounds 

short tons (2000 Ib) 
Fahrenheit 
foot-candies 


foot-Lamberts 


poundfarce 


25.4 
0,305 
0.914 

1.61 


645.2 
0.093 
0.836 
0.405 
2109 


Zo oT 
3.785 
0.028 
0.752 


NOTE: volumes greater than 1000 L shatl be shown in m-* 


od 8 ie ba 
0.454 
0,907 


LENGTH 
millimeters 
meters 
meters 
kilometers 

AREA 

square millimeters 
Square meters 
Square meters 
hectares 

Square kilometers 

VOLUME 
milliliters 
liters 
cubic meters 
cubic meters 


MASS 

grams 

kilagrams 

megagrams (or “metric ton”) 


TEMPERATURE (exact degrees) 
5 {F-32)/9 Celsius 


or (F-32)/1. 


10.76 
3.426 


4.A5 


8 
ILLUMINATION 
|UXx 
candela/fm- 
FORCE and PRESSURE or STRESS 
newtons 
kilopascals 


poundforce per square inch 6.89 


APPROXIMATE CONVERSIONS FROM SI UNITS 


MULTIPLY BY TO FIND 


WHEN YOU KNOW 


LENGTH 
inches 
feet 
yards 
miles 
AREA 
square Inches 
square feet 
square yards 
acres 
square miles 
VOLUME 
fluid ounces 
gallons 
cubic feet 
cubic yards 
MASS 
ounces 
pounds 
short tons (2000 Ib) 


TEMPERATURE (exact degrees) 


Fahrenheit 
ILLUMINATION 

foot-candles 

foot-Lamberts 


FORCE and PRESSURE or STRESS 


millimeters 0,039 
meters 3.26 
meters 1.09 
kilometers 0.621 
square millimeters 0.0016 
square meters 10,/64 
Square meters 1.195 
hectares ocd 
square kilometers 0.386 
milliliters 0.034 
liters 0.264 
cubic meters So.0 14 
cubic meters Ls07 
grams 0.035 
kilograms 2.208 
megagrams (or "metric ton") 1.103 
Celsius 1,80+32 
lux 0.0929 
candela/m* 0.2915 
newtons Uiz25 
kilopascals 0,145 


poundforce 
poundforce per square inch 


*Sl is the symbo for the International System of Units. Apprapriate rounding should be made to comply with Section 4 of ASTM E380. (Revised March 2003} 
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SYMBOL 
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SYMBOL 


In 
tt 
yd 
mi 


in- 
i, 
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ic 
fl 
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The recently published Pedestrian Facilities User Guide— 
Providing Safety and Mobility provided descriptions of 47 
unique engineering Countermeasures or treatments that 
may be implemented to improve pedestrian safety and 
mobility.' Included for each of the 47 treatments were a 
general description, purpose or objective, considerations 
tor unplementation, and estimated costs. While that level 
of information alone is useful to engineers, planners, and 
other safety professionals, the guide also included two 
matrices that related the 47 treatments (plus two addi- 
tional countermeasures of education and enforcement) 
to specific performance objectives and specific types of 
collisions. These matrices provide the practitioner with 
the ability to select the most appropriate treatment(s) if 
they have a well-defined crash problem or are trying to 
achieve a specific change in behavior. 


This report is the next generation of the information 
just described. It includes an update of the content of 
the first version along with case studies that illustrate 
these concepts applied in practice in a number of com- 
munities throughout the United States. The most sig- 
nificant enhancement ts the integration of the counter- 
measures and case studies into an expert system known 
as PEDSAFE. This system and the content of this guide 
are included on the enclosed CD and are available on- 
line at hetp://safety.fhwa.dot.gov/pedsafe and at 
www.walkinginfo.org/pedsafe. The system allows the 
user to refine their selection of treatments on the basis 
of site characteristics, such as geometric features and 
operating conditions, and the type of safety problem or 
desired behavioral change. The purpose of the system 1s 
to provide the most applicable information for identity- 
ing safety and mobility needs and improving condituons 
for pedestrians within the public mght-ol-way. PED- 
SAFE is intended primarily for engineers, planners, 
safety professionals, and decisionmakers, but it may also 
be used by citizens for identifying problems and recom- 
mending solutions for their communities. 


Chapter 1: The Big Picture gives an overview on how to 
create a safe, walkable environment. Chapter 2: Pedestrt- 
an Crash Statistics describes basic pedestrian crash trends 
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and statistics in the U.S. Chapter 3: Selecting Tnprove- 
ments for Pedestrians discusses the approaches to select the 
most appropriate countermeasures. One approach 1s 
based on the need to resolve a known safety problem, 
while the other is based on the desire to change behav- 
iors of motorists and/or pedestrians. 


Chapter 4: The Expert System describes the Web/CD 
application, including a description of the overall con- 
tent and step-by-step instructions for use. Chapter 3: 
the Countermeasures contains the details of 49 engineer- 
ing, education, and enforcement treatments for pedes- 
trians. These tmproverents relate to pedestrian tacility 
design, roadway design, intersection design, traffic calm- 
ing, trattic management, signals and signs, and other 
measures. In Chapter 6: Case Studies are the 71 exam- 
ples of implemented treatments in) commiunities 
throughout the U.S. 


Further resources are provided in Chapter 7: Tnplemen- 
tation and Resources, including sections on community 
involvement in developing priorities, devising strategies 
for construction, and raising funds for pedestrian 
unprovements. A list of useful web sites, guides, hand- 
books, and other references is also provided. 


There are also several appendices with supporting mate- 
rials. Appendix A includes an assessment form that can 
be used in the held to collect the information needed 
to effectively use the expert system. Appendix B provides 
a detailed matrix showing the specific countermeasures 
that are associated with each of the 71 case studies. The 
last two appendices provide reconmmended guidelines 
for the installation of sidewalks/ walkways (/lpperdix 
C) and crosswalks (Appendix D). 
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‘alking is such a basic human activity that it has fre- 
quently been overlooked in the quest to build sophisticat- 
ed transportation systems. Now people want to change 
that. They want to live in places that are welcoming, safe, 
and enjoyable. They want livable communities where 
they can walk, bicycle, recreate, and socialize. 


Creating a pedestrian environment involves more than 
laying down a sidewalk or installing a signal. A truly 
viable pedestrian system involves both the big picture and 
the smallest details—from how a city is built to what 
materials are under our feet. Facilities should be accessi- 
ble to all pedestrians, especially those with disabilities and 
children. Accessible design is the foundation for all pedes- 
trian design and facilities need to be planned, designed, 
operated, and maintained to be usable by all people. 


Because most of the work that will be done involves 
retrofitting cxisting places, improving the pedestrian 
environment will probably be done on a street-by-street, 
neighborhood-by-neighborhood basis. 


The Relationship Between Distance to 
Transit Facility and Pedestrian Mode Choice 


90 


Percentage of Trips Made by Walking 


| | gy. 
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Distance to Transit Station (miles) 
1 mi = 1.61 km 


Source: Federal Transit Administration, Transit Cooperative Research Program, 
Transit and Urban Form, TCRP Report 16, 1996. Chart adapted fram Figure 19. 
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Design streets for people to use them. 
Assume people will walk. 


LAND USE 


Creating a walkable community starts with the very 
nature of the builr environment: having destinations 
close to each other; siting schools, parks, and public 
spaces appropriately; allowing mixed-use developments; 
having sufficient densities to support transit; creating 
commercial districts that people can access by foot and 
Wheelchair; and so on. Most walking trips are less than 
0.8 km (0.5 mi).! While mixed-use developments with 
sufficient density to support transit and neighborhood 
commercial businesses can make walking a viable 
option for residents, single-use, low-density residential 
land-use patterns discourage walking. When residents 
are segregated from sites such as parks, offices, and 
stores, there will be fewer pedestrian trips because des- 
tinations are not close enough for walking. The con- 
nection between land-use planning and transportation 
planning is critical, but all too often ignored. 


Integrating land-use and transportation planning allows 
new developments to unplement these strategies from the 
onset. Communities that support balanced transportation 
make walking and public transit attractive options. 
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A busy cammercial street in Ann Arbor, Michtgan, 
emphasizes pedestrian use and provides attractive areas 
for people to sit, stroll, and meet. 


In established commiunities, many of these goals can be 
met with “im-fill development” to increase density and 
conmnunity viability, Changes in zoning laws and side- 
walk warrants to allow mixed-use development and 
pedestrian connections. such as sidewalks, easy-to-access 
crosswalks, and shared-use paths, can also increase pedes- 


trian safety and mobility. 


ASSUME THAT 
PEOPLE WILL WALK 


Whether building new infrastructure or renovating, ex 
isting: places, it should always be assumed that people 
will walk and plans should be made to accommodate 
pedestrians. People will wane to walk everywhere they 
ean, and a comfortable, mviting. and safe environment 
should be provided tor them. There are many reasons 
that people walk: to run errands, to visit netghbors, to 
go to local stores, to take their children co the local park, 
for exercise, or even for the sheer enjoyment of beimg a 
pedestrian. Children should be able to walk to school or 
to their friends’ houses. All of these activities constitute 
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a significant number of trips. About four-fifths of all 
trips are non-work-related. 


If people aren't walking, it 1s probably because they are 
prevented from doimg so. Either the infrastructure 1s 
insufficient or has serious gaps. Are there continuous 
walkways? Are there physical barriers such as rivers, 
drainage ways, walls. or freeways that prevent convenient 
walking access in a community? Do bridges tor auto- 
mohiles also provide a safe walking area for pedestrians? 
Does the lack of curb ramps or the existence of steep 
grades or steps prevent access for the elderly or people 
using wheelchairs? Are there information barriers pre- 
venting people with visual disabilines from crossing the 
street? Is there a major road that separates the residential 
neighborhood from the commercial district? Are there 
places for people to cross roads safely? 


Walking rates in different neighborhoods within the 
same city are directly related to the quality of the system. 
In other words, in high-quality pedestrian environments, 
lots of people walk. Where the system fails—imussing 
sidewalks, major barriers, no safe crossings—people walk 
less, and those who do are at vreater risk. 


People also want to walk in an environment where they 
can feel safe. not only safe from motor vehicle trafic, but 
sate from crime or other concerns that can affect person- 
al security. Areas need to be well lit to cncourage walk- 
ing during evening hours. If the pedestrian system is not 
accessible, it 1s often not safe. For example. lack of access 
may cause Wheelchair users co use the street rather than a 
poorly maintained sidewalk. Some populations may be at 
a fugher risk of pedestrian crashes. Children under age 15 
are the most overrepresented group m pedestrian crashes 
and people over ave 65 have the mast pedestrian tatalities. 
Therefore, it is especially important to provide adequate 
facilities i: the vicinity of land uses such as retirement 
homes and school zones. But it is mnportant to keep in 
mund that children and people who are elderly or have 
disabilities are part of every conmmunity, so adequate facil- 
ities arc needed everywhere people are expected to walk. 


The walking environment should be open and inviting, 
but noc sterile and vacant. Pedestrians need more than 
sidewalks and crosswalks. In addition to protecting 
pedestrians from motor vehicle traffic. 1t 1s inpoertamt to 
have a secure, pleasant, and interesting walking environ- 
ment to encourage people to walk. 


Traditionally, safety problems have been addressed by 
analyzing police crash reports and improvements have 
been made only after they are warranted by crash num- 
bers, However, planners and cngineers should consider 
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problem -identification methods such 
as interactive public workshops, sur- 
veying pedestrians and drivers, and 
talking with police to identify safety 
problems in an area before crashes 
occur. This may help proactively 
identify locations for pedestrian safe- 
ty improvements and will involve 
citizens in the process of improving 
safety and mobility in their own 
communities. 


TRANSIT 


Walking and transit are complemen- 
tary. Good walking conditions for 
pedestrians are important induce- 
ments to using public transportation, 
since most public transit trips include 
a pedestrian trip at one or both ends. 
People should be able to walk to a 
bus stop or a train station trom their homes and to Jobs, 
shopping, and other activities. Conversely, good public 
transportation, with buses, subways, and paratransit vehi- 
cles that run frequently and are reliable, is essential to 
achieving a walkable city. The trip should be as seamless 
as possible and transit stops should be friendly, comfort- 
able places. Consideration needs to be given to the loca- 
tion of the stop relative to intersections, how to get tran- 
sit users safely across the street, and a variety of other 
issues. For more information, refer to Chapter 14 in 
Design and Safety of Pedestrian Facilities 


When development occurs around a transit stop, more 
transit can be supported, and people will have more 
options for how to travel there. Special attention should 
be paid to how people will get from the transit stop to 
their destinations. No matter how convenient the trip 1s 
otherwise, if pedestrians don’t feel safe for even a short 
distance, they will choose not to go, or to go by another 
mode (usually driving—and the more people who drive, 
the less pedestrian-friendly a place becomes). 


STREETS: 
THE ARTERIES OF LIFE 


Streets serve many functions, including: 


¢ Linkage. They connect parts of cities to each other, 
one town to another, and activities and places. 


This roadway may 


se 


act as a barrier to pedestrians. Those who are walking along the 
waterfront may find it difficult to cross to the commercial establishments and those 
an the commercial side may be reluctant to cross to the waterfront. 


¢ Transportation. They provide the surface and structure 
for a variety of modes. All modes and users should be 
provided for: pedestrians, bicyclists, transit, motor vehi- 
cles, emergency services, maintenance services, etc. 


¢ Access. They provide public access to destinations. 


¢ Public right-of-way. Space for utilines and other 
underground infrastructure is usually a hidden func- 
tion of the street. 


° Sense of place. The street is a definable place, a place 
for people to interact, the heart of a community. A 
street can serve this role by being a venue for parties, 
fairs, parades, and community celebrations, or by sim- 
ply being a place where neighbors stop to chat. 


Streets are often designed to emphasize some functions 
over others. At one extreme 1s a lumited-access highway 
that serves as a corridor for motor vehicle travel. At the 
other extreme is a private cul-de-sac, which has no link- 
age and has limited access. Many streets are designed so 
that certain desirable functions are not provided. Exam- 
ples include commercial streets where access to destina- 
tions is dificult, and strip development along high-speed 
roads where no sidewalks or pedestrian crossings exist. 


When streets and roads are evaluated for improvements, it 
is helpful to consider whether the design effectively meets 
all che desired functions of the roadway. If not, the street 
should be redesigned to adequately meet those functions. 


4 The Big Picture | Pedestrian Safety Guide and Countermeasure Selection System 


‘ g a 7 - : 

f ipo 2s ‘ - 
“e 5 A iB py eet, a) Ae ie 4 4 ; 

' 7 . # is ths ‘ : ‘ ify ° » - - 


Pedestrian injuries are less severe on lower speed roadways. The street pictured above 
is a heavily traveled arterial in one of Seattle, Washington’s thriving residential 
neighborhoods. High speed and concerns about pedestrian safety resulted in the 
redesign shown in the “after” picture. Bike lanes and a median strip have encouraged 
slower traffic speeds. Speeds were reduced by about 4.8 km/h (3 mi/h), while average 
daily traffic remained about the same. 
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HOW PEDESTRIANS 
ARE AFFECTED BY 
TRAFFIC: VOLUME 
AND SPEED 


High volumes of trafic can inhibit a 
person’s feeling of safety and com- 
fort and create a “fence effect” 
where the street is almost an unpen- 
etrable barrier. The effect of traffic 
volumes on community life has 
been measured. In his seminal 1980 
study, Donald Appleyard looked at 
how trafic volumes on comparable 
streets in San Francisco affected 
community life. People livmg on a 
street with light traffic (2,000 vehi- 
cles per day) had three times as many 
friends and twice as many acquain- 
tances on the street as did people liv- 
ing on a street with heavy traffic 
(16,000 vehicles a day). 


Trattic speed is usually the more crit- 
ical aspect to walkability and safety. 
Though pedestrians may feel com- 
fortable on streets that carry a signif+ 
icant amount of traffic at low speeds, 
faster speeds increase the likelihood 
of pedestrians being hit. At higher 
speeds, motorists are less likely to see 
a pedestrian, and even less likely to 
actually stop in time to avoid a crash. 
At a mere 49.9 km/h (31 mi/h), a 
driver will need about 61.0 m (200 
tt) to stop, which may exceed avail- 
able sight distance; that number 1s 
halved at 30.6 km/h (19 mi/h)# 


Unfortunately, most of our streets 
are designed to encourage higher 
trattic speeds. Fortunately, we do 
have tools that can change this, pri- 
marily by redesigning © streets 
through traffic calming or by 
designing new streets with lower 
design speeds. Speed reductions 
can increase pedestrian safety con- 
siderably. The safety benefits of 
reduced speeds extend to motorists 


and cyclists as well, although the 
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Street designs that accommodate people with disabilities 
create a better walking environment for all pedestrians. 


advantage to pedestrians is the most substantial. 


ADA DESIGN GUIDELINES 


The Americans with Disabilities Act (ADA) was enacted 
in 1990 to ensure people with disabilities have equal 
opportunities and access to public spaces as those who 
do not have disabilities. People with disabilities may have 
diminished mobility, limited vision, or reduced cognitive 
skills. In some instances, individuals may experience a 
combination of disabilities, which is more common as a 
person grows older. A person may experience a disabil- 
ity on a permanent or temporary basis. Without accessi- 
ble pedestrian facilities, people with disabilities will have 
less Opportunities to engage in employment, school, 
shopping, recreation, and other everyday activities. New 
or altered facilities must provide access for all pedestri- 
ans. This also needs to occur when implementing all the 
tools and treatments that are presented in this guide. 


While nmprovements for persons with disabilities were 
mandated by the Federal Government to ensure access 
and mobility for physically-challenged pedestrians, most 
of these umprovements benefit all pedestrians. Some of 
the items that will be presented in this guide, such as 
adequate time to cross streets, well-designed curb ramps, 
limited driveways, and sidewalks that are wide and clear 
of obstructions and have minimal cross-slope, are exam- 
ples of design features that will accommodate pedestri- 
ans with disabilities, persons using strollers, and indeed, 
all pedestrians.” 
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All new construction or retrofit projects must include 
curb ramps and other accessible features that comply 
with ADA requirements. Agencies should review their 
street system to identify other barriers to accessibility 
and prioritize the needed improvements. This review 
was a requirement of the Rehabilitation Act (1973) and 
ADA. States, cities, and other localities were to develop 
a planning document and a transition plan for removing 
barriers in their existing facilities. ‘he barriers should 
have been removed by 1995. Examples of barriers that 
are often overlooked include poles and signs in the 
middle of a sidewalk, steeply sloped driveways, and 
interruptions such as broken or mussing sidewalk sec- 
tions. An adequate level of surveillance and maintenance 
is also important to providing accessibility, especially in 
winter months in areas where snow accumulates. While 
all streets should be upgraded to be accessible, public 
agencies should set priorities for high-use areas, such as 
commercial districts, schools, parks, transit facilities, etc., 
and retrofit as rapidly as possible. 


The design criteria for the construction and alteration of 
facilities covered by law were developed by the USS. 
Access Board and are the ADA Accessibility Guidelines 
(ADAAG). These guidelines serve as the basis for stan- 
dards that are maintained by the U.S. Department of Jus- 
tice and the U.S. Department of Transportation and are 
the minimum criteria for designing public right-of-way 
space. In addition, the Access Board is currently devel- 
oping Public Rights-of-Way Guidelines, which will 
supplement ADAAG. A draft version of these guidelines 
is available at www.access-board.gov/rowdraft.hum. For 
the latest ADAAG information and guidance on ADA 
requirements and issues, visit www.access-board. gov. 
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Magnitude of the Problem Times of Occurrence 
Pedestrians Most at Risk Speeding 
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Chapter | provided an overview of the need to provide 
a more pedestrian-friendly environment along and near 
streets and highways. This chapter provides an overview 
of the pedestrian safety problem and related factors that 
must be understood to select appropriate facilities and 
programs to improve pedestrian safety and mobility. A 
brief description of the pedestrian crash problem in the 
United States is discussed in the following sections and 
is also reported by Zegeer and Seiderman in the ITE 
Traffic Safety Toolbox.' Similar statistics should be pro- 
duced for States and municipalities to better understand 
the specific problems at the community level and thus 
select appropriate countermeasures. 


MAGNITUDE OF THE PROBLEM 


Pedestrian/motor vehicle crashes are a serious problem 
throughout the world and the United States has a par- 
ticular problem with pedestrian deaths and injuries. 


Specifically, 4,749 pedestrians were reported to have 
been killed in motor vehicle crashes in the United 
States in 2003.’ These deaths accounted for 11 percent 
of the 42,643 motor vehicle deaths nationwide that 
year. An estmated 70,000 pedestrians were injured or 
killed in motor vehicle collisions, which represents 2 
percent of the 2.9 million total persons injured in traf- 
fic crashes.” A drop in pedestrian fatalities in recent 
years may reflect the fact that people are walking less, as 
evidenced by the U.S. Census and the Nationwide Per- 
sonal Transportation Survey (NPUS). The need to 
reduce pedestrian deaths and injuries while promoting 
increased walking continues to be an important goal for 


the engineering profession. 


Older pedestrians are more likely to be injured or killed 
when struck by a motor vehicle than younger pedestrians. 
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Crash involvement rates per 100,000 people 
are highest for young males. 


PEDESTRIANS MOST AT RISK 


Crash involvement rates (crashes per 100,000 people) are 
the highest for 5- to 9-vear-old males, who tend to dart 
out into the street. This problem may be compounded 
by the fact that speeds are frequently a problem in areas 
where children are walking and playing. 


In general, males are more likely to be involved in a crash 
than females; in 2003, 69 percent of pedestrian fatalities 
were male, and the male pedestrian injury rate was 58 


percent higher than for females.’ 


Rates for older persons (age 65 and over) are lower than 
for most age groups, which may reflect greater caution 
by older pedestrians (e.g., less walking at night, fewer 
dart-outs) and a reduced amount of walking near trafhe. 
However, older adult pedestrians are much more vulner- 
able to serious injury or death when struck by a motor 
vehicle than younger pedestrians. For example, the per- 
centage of pedestrian crashes resulting in death exceeds 
20 percent for pedestrians over age 75, compared to less 
than 8 percent for pedestrians under age 14.°° 


AREA TYPE 


Pedestrian crashes occur most frequently in urban areas 
where pedestrian activity and trafic volumes are greater 
compared to rural areas. The National Satety Council 
estimates that 85.7 percent of all non-fatal pedestrian 
crashes in the United States occur in urban areas and 
14.3 percent occur in rural areas. Seventy-two percent of 
all pedestrian fatalities in 2003 occurred in urban areas.° 
The percentage of rural fatalities relative to the total 
number of rural pedestrian crashes is more than dou- 
bled. In many cases, this is due to increased vehicle 


speeds found on rural roads. In addition, many rural areas 
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The majority of all pedestrian crashes occur in urban areas 
where pedestrian activity and traffic volumes are greatest. 


Pedestrians sometimes choose the most direct path, 
which often places them at greater risk. 


have no sidewalks, paths, or shoulders to serve as sepa- 
rated pedestrian facilities. 


LOCATION TYPE 


In terms of crash location, 65 percent of crashes involv- 
ing pedestrians occur at non-intersections. This is par- 
ticularly true for pedestrians under age Y, primarily 
because of dart-outs into the street. For ages 45 to 65, 
pedestrian crashes are approximately equal for intersec- 
tions and non-intersections. Pedestrians age 65 and 
older are more likely to be injured or killed at intersec- 
dons (59 percent) compared to non-intersections (41 
percent), since older pedestrians tend to cross at inter- 
sections more often than younger ones.” Moreover, 


ad 
f — we — 


Wide multilane roadways without adequate crossing islands 
create an unsafe environment for many pedestrians. 


some older pedestrians have dinunished physical and 
visual abilities that make street crossings more challeng- 
ing. In recent years, an emphasis has been placed on 
improving the design criteria used by engineers to 
ensure that the needs of all users are being met; the 
Highway Design Handbook for Older Drivers and Pedestri- 
ais 1S One resource." 


TIMES OF OCCURRENCE 


Pedestrian crashes are most prevalent during morning 
and afternoon peak periods, when the traffic levels are 
highest. Fatal pedestrian crashes typically peak later in 
the day, between 5 and 11 p.m., where darkness and 
alcohol use are factors.” In 2003, 54 percent of the 
pedestrian fatalities occurred between 4 p.m. and mid- 
night. Nearly one-half of all pedestrian fatalities 
occurred on Friday, Saturday, or Sunday (16 percent, 18 
percent, and 13 percent, respectively).-” Crashes where 


Fatal pedestrian collisions occur more often 
during periods of darkness. 
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older pedestrians are hit are more evenly distributed 
throughout the days of the week than those for younger 
pedestrians. Older pedestrians are more likely to be 
struck during daylight hours, when they are most likely 
to be exposed to traffic.’ September through January 
have the highest number of nationwide pedestrian fatal- 
ities, with typically fewer daylight hours and more 
inclement weather.*” Child pedestrian fatalities are 
greatest in May, June, and July, perhaps due to an increase 
in outside activity.” 


SPEEDING 


Speeding is a major contributing factor in crashes of all 
types. In 2003, speeding was a contributing factor in 31 
percent of all fatal crashes.” Speeding has serious conse- 
quences when a pedestrian is involved. A pedestrian hit 
at 64.4 km/h (40 ni/h) has an 85 percent chance of 
being killed; at 48.3 km/h (30 mi/h), the likelihood goes 
down to 45 percent, while at 32.2 km/h (20 mi/h), the 
fatality rate is only 5 percent. Faster speeds increase the 
likelihood of a pedestrian being hit. At higher speeds, 
motorists are less likely to see a pedestrian, and are even 
less likely to be able to stop in time to avoid hitting one. 


Fatalities Based on Speed of Vehicle 


A pedestrian’s chance of death if hit by a motor vehicle: 
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1 mi/h = 1.61 km/h 


Source: U.K. Department of Transportation, Kiting Speed and Saving Lives, Lon- 


don, 1987. 


ALCOHOL IMPAIRMENT 


Driving under the influence of alcohol is a well-pubhi- 
cized issue as related to motorists in this country. In 
2003, alcohol was involved in 40 percent of the fatal 
crashes in the U.S. However, alcohol is also a con- 
tributing factor in pedestrian crashes. Of the 4,662 traf- 


fic crashes that resulted in a pedestrian fatality in 2003, 


Alcohol impairment continues to be a serious problem for 
pedestrians involved in motor vehicle collisions. 


34 percent involved pedestrians with a blood-alcohol 
concentration (BAC) of 0.08 or greater. More than 
half of the pedestrian fatalities in the age groups of 
21 to 24, 25-34, and 35 to 44 involved intoxicated 
pedestrians (55 percent, 57 percent, and 55 percent, 
respectively) .° 
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Pedestrians © Chapter 3 
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Identification of High-Crash Locations Crash-Related Countermeasures 
Pedestrian Crash Typing Performance Objectives 
Definitions of Pedestrian Crash Types Program of Improvements 
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Pedestrians are quite often in conflict with left-turning 
vehicles when permissive signal phasing is used. 


7 


Deciding on the set of treatments that will provide the 
greatest benefits in terms of providing safety and mobil- 
ity requires transportation and land-use planners, engi- 
neers, law entorcement officials, and community lead- 
ers to engage in problem-solving. In most cases, a two- 
prong approach is required. The first prong involves an 
examination of the pedestrian crash problem through a 
review of historical crash data. Two specific types 
of crash analyses include the identification of 
high-crash locations and the detailed examina- 
tion of pre-crash maneuvers that lead to pedes- 
trian-motor vehicle incidents. Both are described 


in more detail in this chapter. 


However, many of the problems faced by pedes- 
trians either do not involve crashes or the crash- 
es are not reported. Thus, the second prong 
addresses these types of problems by focusing on 
performance objectives that will lead to changes 
in behavior, which in turn, will result in a safer 
and more accessible environment for pedestrians. 
The types of objectives most often pursued by 
local agencies are discussed in this chapter. 


IDENTIFICATION OF HIGH- 
CRASH LOCATIONS 


A first step in the problem-solving process of 


improving pedestrian safety and mobility is to 
identify locations or areas where pedestrian crash 


problems exist and where engineering, educa- 2000 0 2000 4000 Feet N 
tion, and entorcement measures will be most j 
a . . Pedestrian Crash Density 0 Reported Pedestrian Crash 

beneficial. Mapping the locations of reported GEE High ‘/ Area of Campus Influence 
pedestrian crashes in a neighborhood, campus, or ae 

; ; reas g saw : 7 Medium _ 1)Location Identified for safety treatments 
city is a simple method of identifying sites for Fase ms 

= i ll ee a | Total Campus Area Pedestrian Crashes 57 
improving walking safety. One method of analyz- = baw iercat Oar cley Search, Fushie: 500 fee 


ing crash locations mcludes using computerized 


Reported Pedestrian Crash Density 


n 


Geographic Information Systems (GIS) software, as 
shown by the density map of reported pedestrian crash- 
es on a college campus pictured below. 


This type of map can help transportation engineers and 
planners focus safety improvements on intersections, 
street sections, or neighborhoods where pedestrian 
crashes have occurred. 


Several issues should be considered when creating GIS 
maps of reported crash locations. First, the total number 
of pedestrians and vehicles that use each location will 
affect reported crash density. 


Second, pedestrian crashes may not be reported frequent- 
ly enough to establish a pattern of unsafe walking loca- 
tions. In either case, performing a conflict analysis, noting 
pedestrian and driver behavior or examining roadway and 
walkway characteristics at specific sites, or mapping loca- 
tions known to have a high potential for pedestrian crash- 
es in an area may improve the identification of unsafe 
locations for walking. Other methods for identifying loca- 
tions with possible pedestrian problems include using 
walkability checklists and calculating a pedestrian level of 
service. 


UNC-Chapel Hill, 1994 to 1999 


<a 5 


~ 


Source: NC DOT Crash Reports, 10/1/94 to 9/30/99 
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PEDESTRIAN CRASH TYPING 


The development of effective roadway design and oper- 
ation, education, and enforcement measures to accom- 
modate pedestrians and prevent crashes is hindered by 
insufficient detail in computerized Strate and local crash 
files. Analysis of these databases can provide informa- 
tion on where pedestrian crashes occur (city, street, 
intersection, two-lane road, ctc.), when they occur (time 
of day, day of week, etc.), and characteristics of the vic- 
tus involved (age, gender, injury severity, etc.). Current 
crash files cannot provide a sufficient level of detail 
regarding the sequence of events leading to the crash. 


In the 1970s, methods for typing pedestrian and bicycle 
crashes were developed by the National Highway Traf- 
fic Safety Administration (NHTSA) to better define the 
sequence of events and precipitating actions leading to 


“+ These method- 


pedestrian/motor vehicle crashes.'*~* 
ologies were applied by Hunter in a 1996 study to more 
than 8,000 pedestrian and bicycle crashes from 6 
States." The results provided a representative summa- 
ry of the distribution of crash types experienced by 
pedestrians and bicyclists. Some of the most frequently 
occurring types, include dart-out first half (1e., the 
pedestrian is struck in the first half of the strect being 
crossed) (24 percent), imtersection dash (13 percent), 
dart-out second half (10 percent), midblock dart (8 per- 


cent), and turning-vehicle crashes (5 percent).'°°" 


The crash-typing methodology deseribed above has 
evolved over time and has been retined as part of a soft- 
ware package known as the Pedestrian and Bicycle Crash 
Analysis Tool (PBCAT). The development of PBCAT 
was sponsored by the Federal Highway Admiunistration 
(FEIWA) and NHTSA through the University of North 
Carolina Highway Safety Research Center. Those inter- 
ested may register for the PBCAT software and user's 
manual from the Pedestrian and Bicycle Information 
Center website at: www.walkinginfo.org/pbeat. 


PBCAT is a software product intended to assist State 
and local pedestrian and bicycle coordinators, planners, 
and engineers with the problem of lack of data regard- 
ing the sequence of events leading to a crash. PBCAT 
accomplishes this goal through the development and 
analysis of a database containing details associated with 
crashes between motor vehicles and pedestrians or bicy- 
clists. One of these details is the crash type, which 
describes the pre-crash actions of the parties involved, 
The more than 60 specific pedestrian crash types used 
in PBCAT can be collapsed into 12 crash typing groups 
for purposes of selecting treatments. 
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DEFINITIONS OF PEDESTRIAN 
CRASH TYPES 


Provided below are the definitions of the 12 crash types 
included in the PEDSAFE application. These defini- 
tions are fram the PBCAT software.° For any crash type, 
there are multiple problems or possible causes that may 
have led to the crash. The following secuon also pro- 
vides examples of a few possible causes/problems for 
each crash type and some of the countermeasures with- 
in PEDSAFE that may be applicable. At the end of each 
potential solution is the countermeasure number in 
parentheses, which can be used to quickly locate the 
countermeasure description in Chapter 5. Neither the 
list of problems and possible causes nor the suggested 
countermeasures are to be considered comprehensive. 
Practitioners will still be required to supplement the 
analysis and reconimendations with their own investiga- 
tions and knowledge of local policies and practices. 


1. DART/DASH 


The pedestrian walked or ran into the roadway at an 
intersection or midblock location and was struck by a 
vehicle. The motorist’s view of the pedestrian may have 
been blocked unul an instant before the impact. 


Possible Cause/Problem #1 
Child runs into neighborhood/collector street. 


ba ee eee 


eee a, eet 
a ee | 


General Countermeasures 
a. Provide adequate nighttime lighting (5). 


b. Add on-street bike lanes (8). 
Narrow travel lanes (9). 
d. Provide curb extensions (19). 


e. Install spot street narrowing at high midblock- 
crossing locations (20). 
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f. Implement traffic-calming measures such as chi- 
canes, speed humps, or speed tables (22, 24, 25). 


o Provide a raised pedestrian crossing (27). 


h. Design gateway to alert motorists that they are 
entering neighborhood with high level of pedestri- 
an activity (28). 


i. Convert street to driveway link/serpentine, woon- 
erf, or a pedestrian street (31, 32, 36). 


j. Install street diverters or full/partial street closures at 
selected intersection(s) (33, 34, 35). 


k. Provide adult crossing guard (in school zone) (44). 
|, [emove or restrict on-street parking (47). 


m. Educate children about safe crossing behavior and 
adults about speeding (48). 


Possible Cause/Problem #2 


Pedestrian is struck while crossing a high-speed and/or 


high-volume arterial street. 


General Countermeasures 


a. Relocate bus stop (4). 


b. Improve/add nighttime lighting (5). 


c. Install overpass or underpass (6). 


d. Install medians or pedestrian crossing islands (18. 
tle 


e, Provide curb extensions at intersections or nud- 
block to improve direct line of sight between vehi- 
cle and pedestrian (19). 


f. Add traffic-calming measures (19-32). 


g. Provide staggered crosswalk through the median 
(forcing pedestrians to walk and look to the right 
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for oncoming traffic in the second halt of street) 
ma), 

h. Install midblock traftic signal with pedestrian sig- 
nals, if warranted (37, 38), 

1. Install standard warning sign (see Manual on Uni- 
form Traffic Control Devices (MUTCD)) or yellow 
or fluorescent yellow/green signs to alert drivers to 
pedestrian crossing area (40, 43). 

j. Bus young children across busy streets (44). 

k. Adjust school district boundaries (44). 


I. Use speed-monitoring trailer (46). 


in. Enforce speed limits, pedestrian ordinances (49). 


2. MULTIPLE THREAT/TRAPPED 


The pedestrian entered the roadway in front of stopped 
or slowed trathe and was struck by a multiple-threat 
vehicle in an adjacent lane after becoming trapped in 
the middle of the roadway. 


Possible Cause/Problem #1 (multiple threat) 


The pedestrian entered the cratic lane in trone of 
stopped trafic and was struck by a vehicle traveling in 
the same direction as the stopped vehicle. The stopped 
vehicle may have blocked the visibility between the 
pedestrian and the striking vehicle, and/or the motorist 


may have been speeding. 


General Countermeasures 


a. Relocate bus stop to far side of crossing area (4). 

b. Improve roadway lighting (5). 

c. Provide midblock or intersection curb extensions 
(19), 

d. Install traffic-calming devices such as speed tables or 
raised pedestrian crossings on local or other neigh- 


Pedestrian Safety Guide and Countermeasure Selection System 


borhood streets (25. 27). 

Provide raised crosswalks to unprove pedestrian vis- 
ibility (27); 

Install crathe signals if warranted, including pedes- 
trian signals (37. 38}. 

Install flashers or advance warning signs (37, 43). 
Recess stop lines 9.1 m1 (0 fo in advance of cross- 
walk (42). 

lnstall barriers or signs to prohibic crossings and 
direct pedestrians to safer crossing locations nearby 
(43). 


Enforce crosswalk laws (493. 


Possible Cause/Problem #2 


Pedestrian is struck while crossing a high-speed and/or 


high-volume arterial street. 


General Countermeasures 


d. 


b. 


d. 


Reduce roadway width, For example. add sidewalks 
and bike Janes to a roadway by narrowing four-lane 
undivided roadways to (vo through lanes plus a 
center two-way left-turn lane or wide raised medi- 
At Gl ee I): 

hyprove roadway lightiny (5). 

Construct overpass or underpass (6). 

Narrow travel Janes (¢.g.. add bike lanes) to slow 
vehicle speeds and reduce crossing distance (9). 
lnstall raised median or pedestrian crossing island 
Geena 


Increase police enforcement of speed limit (49). 
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Possible Cause/Problem #3 (trapped) 


Pedestrian began crossing on green signal and became 


trapped in the roadway when the signal changed. 


General Countermeasures 


ad, 


b. 


d. 


q 


Reduce roadway width (9), 

Provide nudblock or intersection curb extensions 
Gee 

Install raised pedestrian crossing island (21). 
Provide raised crosswalk to improve pedestrian vis- 
ibility (27). 

Install pedestrian signals (38). 

Adjust pedestrian signal uming (39). 


Enforce crosswalk laws (49). 
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3. UNIQUE MIDBLOCK (MAILBOX, ICE-CREAM VENDOR, 
PARKED VEHICLE) 


The pedestrian was struck while crossing the road 
to/from a mailbox, newspaper box, or ice-cream truck, 
or while getting into or out of a stopped vehicle. 


Possible Cause/Problem #1 


Pedestrian struck while going to/from a private resi- 


dence mailbox/newspaper box. 


} 
= | 


General Countermeasures 
a. Improve lighting (5). 


b. Add bike lanes and reduce total roadway and lane 
width (8, 9, 10). 


~; 


Provide raised median on multi-lane arterial street (12). 


d. Provide tratfic-calming measures (e.g., chicanes or 


“t 
« 


raised devices on residential streets) (22, 26, 27). 


tT 


.Construct gateway or provide signs that identify 
neighborhood as an area with high levels of pedes- 
trian activity (28, 45). 


f. Install pedestrian warning signs (see MUTCD) (43). 
g. [implement driver education program (48). 
h. Implement pedestrian education program (48). 


1. = Relocate mailboxes to safer crossing, area or provide 
safer crossings at existing location. 
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Possible Cause/Problem #2 
Pedestrian struck while going to/from an ice-cream 
vendor or similar destination. 


General Countermeasures 
a. Reduce roadway width or remove a lane (9, 10). 


b. Provide tratfic-calming measures on local streets 
(19-32), 


c. Add pedestrian crossing islands to roadway (21). 


d. Create Public Service Announcements (PSAs) to 
educate parents, children, and drivers (48). 


e. Adopt an Iee-Cream Truck Ordmance. This ordi- 
nance would prohibit motorists from passing a 
stopped ice-cream truck. ‘Trucks would be 

equipped with flashing lights and a “stop” arm that 

would extend when the truck stopped to serve 


children (49). 


Possible Cause/Problem #3 


Pedestrian struck while getting into/out of parked vehicle. 
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General Countermeasures 

a. finprove readway lightung (5). 

b. Implement trathic-calming measures on local/col- 
lector streets (19-32). 


c. Implement speed-reduction measures such as chi- 


canes or speed tables (22: 26): 


d. Restrict on-street parking 47). 


4. THROUGH VEHICLE AT UNSIGNALIZED LOCATION 

The pedestrian was struck at an unsignalized intersec- 
tion or nudblock location. Either the motorist or the 
pedestrian may have failed to yield. 


Possible Cause/Problem #1 


Motorist fails to yield to pedestrian at two-lane, low- 


speed road crosswalk (or unmarked crossing). 


General Countermeasures 

a. Improve crosswalk marking visibility (3). 

b. Improve roadway hehting (5). 

ce Reduce curb radius to slow vehicle speeds (14). 
d. Install curb extensions or choker (19, 20), 


¢. Use special paving treatments alony street to slow traf- 
tic, add chicanes, or use serpentine design (21), 22,31). 

t. Construct raised pedestrian crossing island (21). 

v, Install speed humps. speed tables, raised mtersec- 
tions, or raised crosswalks (24, 29, 26, 27). 

h. Use landscaping that slows vehicle speeds without 
impeding sighthnes (29). 

1. Tnseall trattic signal with pedestrian signals, if war- 
Fated (Penh. 


j. Install overhead CROSSWALK, school zone, or 
other warning signs (43), 


Possible Cause/Problem #2 

Pedestrian has difficulty crossing multilane road (which 
may also have high travel speeds and/or high trathe vol- 
UTNE), 


General Countermeasures 

a. Ensure that curb ramps are provided to make cross- 
ing easier for all pedestrians (2). 

b. Place bus stop at far side of intersection (4). 

c. Install nighttime hghting (5). 

d. Construct overpass or underpass (6). 


ce, Install bike lanes aud/or narrow or reduce the 
number of roadway lanes (8, 9, 10). 


t. Add bike lanes or modify four-lane, undivided street 
to two lanes plus a wwo-way, left-turn lane (TWLTTE) 
or wide median with turning pockets (8, [0). 

gv. Install raised medians or pedestrian crossing islands 
(Lz cahy, 

h. Install traffic signal with pedestrian signals, if war- 


ranted (37, 38). 


1. Use police speed enforcement (49). 


Possible Cause/Problem #3 


Motorist unwilling co yield due to high motorist speeds 
or high traffic volumes. 


General Countermeasures 


1, Install bike lanes and/or narrow or reduce the 
number of roadway lanes (8, 9, 10). 
b. Construct pedestrian crossing island or medians 


(12. 1. 


c Implement traffic-calming measures (19-32). 


d. Provide gateway. create a pedestrian street, or iden- 
tify nerghborhood with signs (28, 36, 45). 


e. Install trate signal with pedestrian signals, tf neces- 
sary (37, 38). 


f. Install signs or sidewalk barriers to yuide pedestri- 
ans to safer crossing locations (4.3). 

g, Use speed-monitoring trailer (46). 

h. Increase police entorcement of speed limit (49). 


i. Install special averhead pedestrian-actuated flashers 
with warning signs. 
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5. BUS-RELATED 

The pedestrian was struck by a vehicle while: (1) cross- 
ing in front of a commercial bus stopped at a bus stop; 
(2) going to or from a school bus stop; or (3) going to 
or from, or waiting near a commercial bus stop. 


Possible Cause/Problem #1 


Motorist fails to yield to pedestrian or pedestrian cross- 
es during inadequate gap in traffic due to hmited sight 


distance at intersection. 


General Countermeasures 


a. Install crosswalk markings to encourage pedestrians 
to cross in the crosswalk behind the bus (3). 


b. Move bus stop to far side of intersection or cross- 


walk (4). 

c. Consider an alternative bus stop location (4). 

d. Mark bus stop area with pedestrian warning signs 
(4). 

e. Install or improve roadway lighting (5). 

Install pedestrian crossing medians or raised cross- 

walk (12, 31, 27). 

g. Install curb extension (19). 


h. Remove parking in areas that obstruct the vision of 
motorists and pedestrians (47). 


Possible Cause/Problem #2 

Pedestrian has difficulty walking along roadway and 
crossing at nudblock location with high vehicle speeds 
and/or high volumes. 


General Countermeasures 

a. Provide an accessible sidewalk and curb ramps (1, 2). 

b. Install sidewalk and/or sidewalk barriers cto direct 
pedestrians to a nearby crossing location (2). 


io 


Provide bus pull-off area (4). 

d. Consider an alternative bus stop location (4). 
e. Install or improve roadway lightng (5). 

t. Add bike lanes or painted shoulder (8). 

x. Reduce number of roadway lanes (10). 

h. Install! midblock curb extensions (19). 


1. Install traffic and pedestrian signals, if warranted (37, 
38). 


j. Add recessed stop lines (42). 
k. Provide pedestrian education/ training (48). 


I. Increase police speed enfarcement (49). 


Possible Cause/Problem #3 


Pedestrian has difficult time crossing, waiting, or walk- 


ing in the vicinity of school bus stop. 


General Countermeasures 
a. Provide sidewalks (1). 
b. Install or improve roadway lighting (5). 


c. Provide street furniture or other amenities at bus 


stop (7). 
d. Select sater location tor school bus stop (44). 


e. Implement pedestrian/driver education programs 


(48). 

f. Educate pedestrians to cross behind the bus at far 
side of bus stops (48). 

g. Involve school, neighborhood groups, and PTA in 
promoting education and enforcement (48, 49). 


h. Enforce regulations against passing stopped school 
bus (49). 
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6. TURNING VEHICLE 


The pedestrian was attempting to cross at an intersec- 


tion, driveway, or alley and was struck by a vehicle that 


was turning right or left. 


Possible Cause/Problem #1 


Conflict between pedestrian and left-curning vehicle. 


General Countermeasures 


d. 


d. 


wR 


h, 


Add curb ramps or curb extensions (2, 19). 


Install raised median and pedestrian crossing island 


(12,21). 


Convert to one-way street network (if justified by 
surrounding areawide pedestrian and traffic volume 
study) (13). 


Consider using modified T-intersections, intersec- 


tion median barriers, diverters, or street closures 
(17, 18, 33, 34). 


Use traffic-calmung devices, such as a raised inter- 
section or raised pedestrian crossing, to reduce 
vehicle speeds (26, 27). 


Provide separate left-turn and WALK/DON’T 
WALK signals (38). 


Add special pedestrian signal phasing (e.g., exclusive 
protected pedestrian signal or leading pedestrian 
interval) (38). 

Prohibit lett turns (43). 

Install warning signs for pedestrians and/or 


motorists (see MUTCD) (43). 


Develop/provide Public Satety Announcement 
(PSA) safety messages (48). 
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Possible Cause/Problem #2 


Conflict between pedestrian and right-turning vehicle. 


General Countermeasures 


d. 


Provide marked crosswalks and advanced stop lines 
(3, 42). 

Improve intersection lighting to improve visibility 
(5). 

ILemove intersection snow/clutter at the corner to 


unprove visibility and give pedestrian space to stand 
outside of roadway (7). 


Install raised median and pedestrian crossing island 
(12,21). 


Reduce right-turn radn (14). 
Add curb extensions (1% 


Use a traffic-calming device, such as a raised inter- 
section or raised pedestrian crossing, to reduce 
vehicle speeds (26, 27). 


Consider street closure (35). 
Provide leading pedestrian interval (39). 
Prohibit Right ‘Turn on Red (RTOR) (41). 


Install warning signs for pedestrians and/or 
motorists (43). 


Remove on-street parking from the approaches to 


crosswalks (47). 
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Possible Cause/Problem #3 
Substantial number of school children crossing and large 


turning vehicle moveimene, 


General Countermeasures 
a. Install crosswalk markings (3). 
b. Improve intersection hghting (5). 


c. Consider using modified T-intersections, mtersec- 
tion median barriers, diverters, or street closures 


(17, 18, 33, 34). 
d. Install curb extensions (19). 


e. Install pedestrian crossing islands for wide two-way 
streets (21). 


f. Add exclusive pedestrian phase or leading pedestri- 
an interval (39). 


g. Restrict Right Turn on Red (41). 
h. Prohibit left turns (43). 


1. Provide adult crossing guards during school cross- 
ing periods, or two guards for wide streets (44). 


j. Educate motorists (48). 
k. Educate children about safe crossing behavior (48). 


]. Provide police enforcement at the intersection (49). 


Possible Cause/Problem #4 


Inadequate sight distance and/or intersection geometrics. 


General Countermeasures 


a. Add marking treatments that improve visibility of 


pedestrian crossing areas (3). 
b. Improve intersection lighting (5). 
c. Reduce turn radi (14). 
d. Install pedestrian safety islands (21). 


e. Remove sight obstructions and/or roadside obsta- 
cles (e.g., trees/shrubs, mailboxes, poles, newsstands, 
trash cans) (29). 


f. Install motorist regulatory signs and/or pedestrian 
warning signs (See MUTCD) (37, 38). 


Q 


Provide special pedestrian signal phasing (e.g., 
exclusive protected pedestrian signal interval) (39). 


h. Prohibit Right Turn on Red (RTOR) (41). 


1. Prohibit left turns (43). 
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7. THROUGH VEHICLE AT SIGNALIZED LOCATION 


The pedestrian was struck at a signalized intersection or 
midblock location by a vehicle that was traveling 
straight ahead. 


Possible Cause/Problem #1 


Pedestrian could not see trafhic signal. 


— SS  —0O ee ee 


General Countermeasures 


a. Install new or larger pedestrian WALK/DON'T 
WALK and/or audible pedestrian signals (38). 


Possible Cause/Problem #2 


Children crossing in school zones. 


General Countermeasures 


a. Provide pavement markings and school zone signs 
(3,44). 


b. Convert to one-way street network (if justified by 
surrounding areawide pedestrian and traffic volume 


study) (13). 


c. Consider using intersection median barriers, divert- 
ers, or street closures (18, 33. 34). 


d. Provide curb extensions to reduce crossing distance 


(19). 


e. Use traffic-calming devices such as mini-circle or 
raised intersection to reduce vehicle speeds (23, 26). 


f. Provide a raised pedestrian crossing (27). 
gv. Provide advanced stop lines (42). 
h. Install pedestrian signals (43). 


i. Provide adult crossing guards, or two guards for 
wide streets (44). 


j. Install school regulatory flashers (e.g., SPEED 


LIMIT 25 MPH WHEN FLASHING) (44). 


k. Provide pedestrian education to students and 
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motorists (48). 


|. Increase police enforcement (49). 


Possible Cause/Problem #3 
Excessive delay to pedestrians prior to getting the 


WALK interval. 


General Countermeasures 
Provide pedestrian crossing islands (21). 
b. Re-time signal to be more responsive to pedestrian 


needs (e.g., shorter cycle lengths or convert to 
fixed-time operation) (39). 


c. Provide quick-response pedestrian push-buttons or 
automatic (e.g., microwave or infrared) detectors (40). 


Possible Cause/Problem #4 
Lack of pedestrian compliance with WALK phase due 
to other causes. 


— 


General Countermeasures 


a. Re-time signal to be more responsive to pedestrian 
needs (e.g., shorter cycle length) (39). 


b. Provide adequate WALK and clearance intervals (39). 
¢. Provide leading pedestrian imterval (39). 


d. Provide adult crossing guard at school crossings (44). 


vw 


Provide pedestrian and motorist education (48). 


Possible Cause/Problem #5 


Motorist did not see pedestrian in ume to stop. 


General Countermeasures 


a. Add marking treatments that improve visibility of 
pedestrian crossing areas (3, 30). 


b. Move bus stop to far side of intersection (4). 
Improve nighttime lighting (3). 
d. Add curb extensions (19). 


e. Add pedestrian crossing islands or raised crosswalk 
(24, 2:7). 


f. Use traffic-calming devices, such as speed tables or 
a speed-monitoring trailer, on streets approaching 
the intersection if speed is an issue (25, 46). 

ex. Construct raised intersection (26). 


h. Remove sight obstructions such as mailboxes or 
= 
parked vehicles (29, 47). 


i. Remove on-street parking near uitersection (e.g., 
up to 30.5 m [100 ft]) (47). 


Possible Cause/Problem #6 


Motorist ran red light at signalized intersection. 


General Countermeasures 
a. Improve hghting (5). 


b. Add short all-red interval at signal (39). 


ee 


Increase police enforcement (49). 


d. Install camera enforcement (49). 
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8. WALKING ALONG ROADWAY 
The pedestrian was walking or runing along the road- 
way and was struck from the front or from behind by a 


vehicle. 


Possible Cause/Problem #1 


Inadequate walking area. 


General Countermeasures 

ad. Provide a sidewalk on borh sides of road (1). 

b. Provide an asphalt path or paved shoulder €1). 

c. Construct and maintain sidewalks and curb ranips 
to be usable by people with disabilities (1, 2). 

d. Add sidewalk, install bievele lanes or pamted shoul- 
ders, reduce number of lanes (e.g.. four lanes to 


three lines), and add planting strips. (1, 8, 10, 29), 


Possible Cause/Problem #2 


High vehicle speeds and/or volume. 


General Countermeasures 

a. Add sidewalk or walkway (1). 

b.  Construce and maintain sidewalks and curb ramps 
to be usable by people with disabilities (1, 2). 

¢. Increase Jateral separation between pedestrians and 
motor vehicles {ec 
(o.27): 


gy bike lanes or landscape buffers) 
d. Provide lighting (9). 
ce. Construct gateway or install signs to identity neigh- 


borhood as area with high pedestrian activity (28, 45). 
fs Install “Walk on Left Facing Trafhe” signs (43). 


Use speed-monitoring trailers (46). 


fie 


h. Increase police enforcement of speed limit (49). 
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Possible Cause/Problem #3 


Inadequate route to school. 
General Countermeasures 
a. Provide sidewalks on both sides of road (1). 


hb. Construct and maintain sidewalks and curb ramps 


to be usable by people with disabilities (1, 2). 


c. Implement trathic-calnung methods at sclected sites 
(10-32). 


d. Provide adult crossing guards (44). 


e. Involve school groups and PTA in evaluating sate 


: 
routes to school and promoting education and 
cnforcentenc (48, 49). 


Possible Cause/Problem #4 

Sidewalks are not accessible to all pedestrians. 

General Countermeasures 

a. Repair and maintain sidewalks (1). 

b. Remove obstacles in sidewalk (1). 

c. Build missing sidewalk segments (1). 

d. Construct curb ramps (2). 

e. Relocate poles and street furmeure to provide con- 
tinuats passage my sidewalk area (7). 


f. Entoree parking laws to prevene cars from blocking 


sidewalks and curb ramps (49). 
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9. WORKING/PLAYING IN ROAD 


A vehicle struck a pedestrian who was: (1) standing or 
walking near a disabled vehicle, (2) riding a play vehicle 
that was not a bicycle (e.., wagon, sled, trievele, skates), 
(3) playing in the road, or (4) working in the road. 


Possible Cause/Problem #1 


Worker, policeman, etc. struck in roadway (arterial street). 


General Countermeasures 


a. Improve lighting and retroreflective materials on 
workers (5). 

b. Improve tratiic control measures (c.g., signs, mark- 
ings, cones, barricades, and flashers) warning 
motorists of workers’ presence (43). 

c. Increase worker safety training (48). 

d. Increase police enforcement of speed limits in work 
zones (49), 

e. Provide better physical separation/protection from 
motor vehicles. 
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Possible Cause/Problem #2 


Pedestrian was struck playing on foot or on play vehi- 


cle (e.g., skateboard, wagon, sled, in-line skates) on 
local/collector street. 


General Countermeasures 

a. Provide accessible sidewalks or walkways on both 
sides of street (1, 2), 

b. Improve lighting (5). 

c. Introduce trathe-calming measures (e.g., street nar- 
rowme, speed humps) (9. 24). 

d. Convert streets to a woonert or use signs to identi- 
fy neighborhood as area with high levels of pedes- 
trian activity (32, 45). 

e. Consider street closures (fall or partial} or using 
diverters (34, 35). 


is lhaplement pedestrian and motorist cducation pro- 
erams (48). 


_ 


ey. Provide community park/playground. 


Possible Cause/Problem #3 


Vehicle speeds are excessive on local street. 


General Countermeasures 


a. Narrow streets and/or travel lanes (9). 
b. Convert to driveway hnk/serpentine street (11.31). 


c. Install traffic-calming devices such as chicanes, 
nuni-cicles, speed humps, and/or speed tables (22, 
2a to); 


d. Use speed-monitoring trailers in conjunction with 
police enforcement (46, +9). 
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Possible Cause/Problem #4 
Walking to/from disabled vehicle. 


General Countermeasures 
a. Provide sidewalks, walkways, or paved shoulders (1). 
b. Provide adequate nighttime lighting (5). 


Educate drivers about what to do if a vehicle 


becomes disabled (48). 


>) 


d. Provide motorist assistance program. 


Possible Cause/Problem #5 


Working on or standing by a disabled vehicle. 


General Countermeasures 
a. Provide paved shoulders (1). 
b. Provide adequate nighttime lighting (53). 


c. Educate drivers about what to do if a vehicle 
becomes disabled (48). 


d. Provide a motorist assistance program. 


10. NON-ROADWAY (SIDEWALK, DRIVEWAY, 
PARKING LOT, OR OTHER) 


The pedestrian was standing or walking near the road- 
way edge, on the sidewalk, in a driveway or alley, or in 
a parking lot, when struck by a vehicle. 

Possible Cause/Problem #1 


Pedestrian was struck while waiting to cross roadway, 
standing at or near curb. 


General Countermeasures 
a. Provide accessible sidewalks/walkways and cross- 


walks (1, 3). 


b. Provide sidewalk buffer (bike lane or landscape 
strip) (1, 8, 29). 


c. Improve mghtume hghting (5). 

d. Reduce curb radii to slow turning cars (14). 
e. Install stdewalk barriers (29). 

f. Use adult crossing guard (44). 

e. Implement driver education program (48). 
h. Increase speed enforcement (49). 
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Possible Cause/Problem #2 


Pedestrian was struck in parking lot, driveway, private 


road, gas station, alley, etc. 


General Countermeasures 

a. Maintain level sidewalk across driveway area (1). 

b. Move sidewalk farther back so that driver will have 
more time to stop for a pedestrian crossing a drive- 
way (1). 

c. Improve nighttime lighting (5). 


d. Remove landscaping or other visual obstructions 
near driveways (29). 


e. Implement pedestrian and motorist education pro- 
grams (48) 
f. Redesign or re-stripe parking lot to provide clear 


pedestrian path across parking lot. 


g. Build/improve local parks for child activities. 


Possible Cause/Problem #3 


Vehicle entered or exited a driveway or alley and struck 
pedestrian. 
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General Countermeasures 

a. Provide sidewalk or walkway (1). 

b, Maintain level sidewalks across driveways or alleys 
(11). 

c. Provide clear walking path across driveway (11). 

d. Remove unneeded driveways and alleys (11). 


e. Remove sight obstructions (¢.g., trum hedges or 
lower fencing) (11, 29). 


f. Narrow driveways and reduce turning radi (1+). 


Add adequate planting strip or sidewalk separation 
(20): 


h. Provide advance warning signs for drivers (43). 


11. BACKING VEHICLE 
The pedestrian was struck by a backing vehicle on a 
street, 1 a driveway, on a sidewalk, in a parking lot, or 


at another location. 


Possible Cause/Problem #1 


Pedestrian struck by backing vehicle. 


Gencral Countermeasures 


a. Provide clearly delineated walkways for pedestrians 
in parking lots (1). 


b. Relocate pedestrian walkways (1). 
c. Improve nighttame hehtng (3). 
d. emove unneedéd driveways and alleys (11). 


e. Remove landscaping or other sight obstruction 
near rive ays C1 2 

t. Provide curb extensions or raised pedestrian cross- 
Ings to improve the visibility of pedestrians to back- 
Ing motorists (19, 27), 
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ge, Eliminate, modify, or relocate parking if feasible 


(47). 
h. Enhance pedestrian education (43). 
1. Enhance motorist education (48). 


jy. Provide auditory backing alert on vehicle. 


12. CROSSING EXPRESSWAY 


The pedestrian was struck while crossmg a limited- 


ACCCSS CAPressway Or expressway ramp. 


Possible Cause/Problem #1 
Disabled vehicle (pedestrian crosses expressway to seek 


help). 


General Countermeasures 


a. Install/upgrade roadway lighting (5). 


b. Educate drivers on what to do if a vehicle is dis- 


abled (48). 
c. Increase police surveillance (49}. 


d. Provide motorist assistance program. 


Possible Cause/Problem #2 


Pedestrians routinely cross section of expressway. 


General Countermeasures 

a. Install/uperade nighttime lighting (5). 

b. Provide pedestrian overpass/underpass (6). 

ce. Tustall large, visible pedestrian warning signs (43). 
d. Increase police surveillance (49). 


e. [Install pedestrian fencing or barriers along roadway 
right-of-way. 
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MISCELLANEOUS 


Finally, there are a number of other pedestrian crash 
types, such as: 


° intentional crashes 

¢ driverless vehicle incidents 

¢ pedestrian struck after a vehicle/vehicle collision 
¢ pedestrian struck by falling cargo 

¢ emergency vehicle striking a pedestrian 


* pedestrian standing or lying in the road 


Possible Cause/Problem #1 

Pedestrian lying in road. 

General Countermeasures 

a. Install or upgrade nighttime lighting (5). 

b. Increase police enforcement and surveillance (49), 


c. Provide taxi rides home from bars. 


Possible Cause/Problem #2 
Emergency velucle-related. 
General Countermeasures 

a. Install/upgrade hghting (5). 
b. Provide public education (48). 


c. Increase police surveillance (49). 


Possible Cause/Problem #3 


Pedestrian falls froma vehicle. 


General Countermeasures 


a. Pass/enforce laws and provide education programs 
against riding in back of pickup trucks (48, 49). 


b. Increase police enforcement of teens “vehicle surf- 
i Be ; Cc 
ing” (49). 


CRASH-RELATED COUNTER- 
MEASURES 


A total of 49 different pedestrian countermeasures are 
presented in Chapter 5 of this guide. To assist engineers 
and planners who may want further guidance on which 
measures are appropriate to address certain types of 
pedestrian crashes, a matrix 1s provided on pages 28-31. 
The applicable treatments within the seven categories 
of countermeasures are shown for each of the 12 crash 


type groups. 


To illustrate how to use the table, consider the second 
crash type group in the table (“Multiple Threat/ 
Trapped”). This is a crash involving an unsignalized 
crossing on a multilane road, where one vehicle stops to 
let a pedestrian cross the street. The pedestrian steps 
into the street in front of the stopped vehicle and then 
continues into the adjacent lane in front of an oncom- 
ing vehicle and 1s struck. The driver of the second vehi- 
cle may not see the pedestrian, since the sight distance 


is typically blocked by the first (stopped) vehicle. 


The chart shows that there are 20 potential counter- 
measures that may reduce the probability of this type of 
crash, depending on the site conditions. These counter- 
measures include curb extensions (which improve sight 
distance between pedestrians and motorists), pedestrian 
crossing islands (which provide places of refuge in the 
middle of the street), crosswalk enhancements, and 
other possible countermeasures. 


In Chapter 5, details are provided on each of the coun- 
termeasures listed. The quick reference index at the start 
of Chapter 5 can be used to easily locate the page con- 
taming the detailed description. The Web/CD applica- 
tion allows the list of countermeasures to be refined on 
the basis of site characteristics (see Chapter 4). 


These charts are intended to give general information 
on candidate solutions that should be considered when 
trying to reduce a pattern of pedestrian crashes at a 
location or roadway section, Many pedestrian crashes 
are the direct result of careless or illegal driver behavior 
and/or unsafe pedestrian behavior. Many of these crash- 
es cannot necessarily be prevented by roadway improve- 
ments alone. In such cases, pedestrian and/or motorist 
education and enforcement activities may be helpful. 
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PERFORMANCE OBJECTIVES 


Pedestrians face a variety of challenges when they walk 
alone and across streets with motor vehicles. Commiu- 
nities are asking for help to “slow traffic dawn,” “make 
It safer to cross the street! and “mike the street more 


Inviting to pedestrians.” 


The following is a hist of requests (objectives) that crans- 
portation professionals are likely to face when working 


to provide pedestrian satety and mobility: 
¢ Reduce speed of motor vehicles. 


* Improve sight distance and visibility for motor vehi- 


cles and pedestrians. 

* Reduce volume of motor vehicles, 

¢ Reduce exposure time tor pedestrians. 

* Improve access and mobility for all pedestrians, espe- 
claly those with disabilities. 

¢* Encourage walking by inproving aesthetics, safety, 
and security, 

* Timprove comphance with trathc laws Gnotorists 


and pedestrians). 


© Eliminace behaviors chac lead to crashes Cnotorists 
and pedestrians). 


Each ot these objectives can be accomplished through a 
variety of the individual treatments presented i this chap- 
ter. Yet. most treatments will work best when used at mul- 


tiple locations and in combination with other treatments. 


In addiuon, many of the treatments will acconiplish two 
or more objectives. The key ts to make sure that the righr 
treatments are chosen to acconiphish the desired effect. 


The matrix located on pages 32-33 shows which coun- 
lericasures are appropriate to consider for the cight 
performance objectives. In using the chart, it is impor- 
tant to remember that it 1s sunply a guide. In all cases, 
eood engineering judgment should be applied when 
making decisions about what treatment will be best for 


a specitic location. 


PROGRAM OF IMPROVEMENTS 


Some pedestrian crashes are associated with deficient 
roadway designs. Pedestrians and motorists offen con- 
tribute to pedestrian crashes through a disregard or lack 
of understanding of laws and sate driving or walking 
behavior.” Because most crashes are a result of human 
error, crashes will not be completely climunated as long 
as pedestrians and vehicles share the same space. Yet, the 
consequences of these crashes are exacerbated by speed- 
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ing, tailing to vield, or taihny co check both chrections 
tor trattic. so new educanon, enforcement, and engi- 
neering tools are needed to manage the conflict 


between pedestrians and drivers. 


A complete program of pedestrian safery Improvements 


includes: 

¢ Provision of pedestrian facthues, such as sidewalks 
and crosswalks. 

* Roadway and engineering nicasures, such as trathic 
control devices, hehting, and roadway design strate- 
vies plemented on streets and highways for both 
pedestrian and vehicular movements. 

¢ Programs to entorce exisang trattic laws and ordi- 
hances for motorists (e¢., obeying speed liniits, 
yielding to pedestrians when turning, trattic signal 
compliance, obeying drunk-driving laws) and pedes- 
trians few., crossing che street at legal crossings, obey- 
ine traffic and pedestrian signals). 

* Wearing of reflective clothing and materials by 
pedestrians, and/or using a flashlight when walking 


at might. 


¢ Education programs provided to motorists and 


pedestrians, 


Roadway improvements can often reduce the bkeh- 
hood of a pedestrian crash. Physical improvements are 
most etfective When talored to an individual location 
and trathe problemi. Factors to consider when choosing 
an improvement miclude: location characteristics, pedes- 
rian ane velnele yoluice and. types. velnele speed, 
design of a given location, city laws and ordinances, and 
financial constraints.” Many of these factors are includ 
ed tor consideratton in the PEDSAFE Selection Tool 
(see Chapter 4). 

[tis important to remember that overuse or unjustified 
use of any trathe control measure is noc recommended, 
since this may breed disrespect for such devices.” 
Although facilites for pedestrians can, mm many cases, 
reduce the risk of pedestrian collisions, crash reduction 
isonot the only reason for providiiy such facilities. 
Other benetits of pedestrian facilities inchide improved 
access Co descinauons by walking, better air quality due 
to less dependence on driving, and improved personal 
health. Trafhe and transportation engineers have the 
responsibility tor providing facilities for all modes of 


travel, including walking.” 
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COUNTERMEASURES ASSOCIATED WITH 


A. Pedestrian Facility Design §B. Roadway Design C. Intersection Design 
CRASH TYPE GROUP 
1. Dart/Dash e Crosswalk Enhancements ¢ Bike Lane/Shoulder 

¢ Transit Stop Treatments = * Road/Lane Narrowing 

e Roadway Lighting _ @ Raised Median 

*¢ Overpass/Underpass 


e Steet Furniture 


Bike Lane/Shoulder e Intersection Median Barrier 
Road/Lane Narrowing 

Fewer Lanes 

Raised Median 


2. Multiple Threat / Trapped »* Crosswalk Enhancements 
e Transit Stop Treatments 
® Roadway Lighting 
e Overpass/Underpass 


3. Unique Midblock e Roadway Lighting _*@ Bike Lane/Shoulder 
(mailbox, ice cream _ © Road/Lane Narrowing 
vendor, parked vehicles) _ © Raised Median 
4. Through Vehicle at e Curb Ramp ° Bike Lane/Shoulder e Intersection Median Barrier 
Unsignalized Location e Crosswalk Enhancements © Road/Lane Narrowing 
e Transit Stop Treatments © Fewer Lanes 
e Roadway Lighting e Raised Median 
e Overpass/Underpass e Smaller Curb Radius 


5. Bus-Related e Sidewalk/Walkway © Bike Lane/Shoulder 
e Curb Ramps — _ @ Fewer Lanes 
e Crosswalk Enhancements 
¢ Transit Stop Treatments — 
¢ Roadway Lighting | 
e Street Furniture 


6. Turning Vehicle e Curb Ramp e Raised Median e Modern Roundabout 
e Crosswalk Enhancements ¢ One-way Street ¢ Modified T-Intersection 
e Transit Stop Treatments  ¢ Smaller Curb Radius e Intersection Median Barrier 
e Roadway Lighting e Right-Turn Slip Lane 


e Overpass/Underpass 
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SPECIFIC CRASH TYPE GROUPS 


D. Traffic Calming 


Curb Extension 
Choker 


Chicane 

Speed Humps 

Speed Table 

Raised Pedestrian Crossing 
Gateway 

Driveway Link/Serpentine 
Woonerf 


Curb Extension 

Pedestrian Crossing Island 
Speed Table 

Raised Pedestrian Crossing 


Chicane 
Speed Humps 
Speed Table 
Gateway 


Curb Extension 

Choker 

Pedestrian Crossing Island 
Chicane 

Speed Humps 

Speed Table 

Raised Intersection 
Raised Pedestrian Crossing 
Gateway 

Landscape Options 

Paving Treatments 
Driveway Link/Serpentine 


Curb Extension 


e Pedestrian Crossing Island 
e Raised Pedestrian Crossing 


Curb Extension 


Pedestrian Crossing Island ¢ Full Street Closure 
e Partial Street Closure 


Mini-Circle 

Raised Intersection 

Raised Pedestrian Crossing 
Paving Treatments 


E. Traffic Management 


e Full Street Closure 
Pedestrian Crossing Island © Partial Street Closure 
e Pedestrian Street 


e Pedestrian Street 


F. Signals and Signs 


e Traffic Signal 

e Pedestrian Signal 

¢ Signal Enhancement 
¢ Sign Improvement 


e Traffic Signals 

e Pedestrian Signal 

e Advanced Stop Lines 
e¢ Sign Improvement 


e Sign Improvement 


e Traffic Signals 
e Pedestrian Signal 
e Sign Improvement 


e Traffic Signal 

e Pedestrian Signal 

e Advanced Stop Lines 
¢ Sign Improvement 


e Traffic Signals 

e Pedestrian Signal 

¢ Pedestrian Signal Timing 
e Signal Enhancement 

e RTOR Restriction 

¢ Advanced Stop Lines 

e Sign Improvement 


. Other Measures 


School Zone Improvement 
Identify Neighborhood 
Speed-Monitoring Trailer 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 


school Zone Improvement 
Ped./Driver Education 
Police Enforcement 


Identify Neighborhood 
Speed-Monitoring Trailer 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 


School Zone Improvement 
Identify Neighborhood 
Speed-Monitoring Trailer 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 


School Zone Improvement 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 


Schoo! Zone Improvement 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 
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COUNTERMEASURES ASSOCIATED WITH 


A. Pedestrian Facility Design B. Roadway Design C. Intersection Design 
CRASH TYPE GROUP 
7. Through Vehicle At e Curb Ramp e Raised Median ¢ Modern Roundabout 
Signalized Location e Crosswalk Enhancements © One-way Street ¢ Intersection Median Barrier 


e Transit Stop Treatments 
e Roadway Lighting 
¢ Overpass/Underpass 


8. Walking Along Roadway © Sidewalk/Walkway ® Bike Lane/Shoulder 
¢ Curb Ramp ® Road/Lane Narrowing 
¢ Roadway Lighting ® Fewer Lanes 
¢ Street Furniture 


9. Working/Playing ¢ Sidewalk/Walkway e Bike Lane/Shouider 
In Road ¢ Roadway Lighting e Road/Lane Narrowing 
10. Non-Roadway © Sidewalk/Walkway « Bike Lane/Shnoulder 


(sidewalk, driveway, * Roadway Lighting 
parking lot, or other) 


Driveway Improvement 
Smaller Curb Radius 


11. Backing Vehicle ® Sidewalk/Walkway ¢ Driveway |mprovement 
* Roadway Lighting 


12. Crossing Expressway * Roadway Lighting 
¢ Overpass/Underpass 
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SPECIFIC CRASH TYPE 


GROUPS 


D. Traffic Calming E. Traffic Management F. Signals and Signs G. Other Measures 

* Curb Extension e Diverter © Traffic Signal e School Zone Improvement 
¢ Pedestrian Crossing Island © Full Street Closure e Pedestrian Signal e Speed-Monitoring Trailer 
* Mini-Circle © Partial Street Closure e Pedestrian Signal Timing © Parking Enhancement 
Raised Intersection ® Signal Enhancement e Ped./Driver Education 

e Raised Pedestrian Crossing . e Advanced Stop Lines 

-@ Paving Treatments e Sign Improvement 


e Police Enforcement 


e Sign Improvement 


- Chicane ni ¢ Diverter e Sign Improvement 
_ © Mini-Circle © Full Street Closure 
_ @ Speed Humps , e Partial Street Closure 
¢ Speed Table ¢ Pedestrian Street 
¢ Gateway ee 
© Driveway Link/Serpentine 
* Woonerf | 
e Curb Extension e Sign Improvement 


e Landscape Options 


e Curb Extension 
¢ Raised Pedestrian Crossing 
¢ Landscape Options 


e Sign Improvement 
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* School Zone Improvement 
e Identify Neighborhood 

e Speed-Monitoring Trailer 
e Ped./Driver Education 

e Police Enforcement 


® Identify Neighborhood 

e Speed-Monitoring Trailer 
e Ped./Driver Education 

e Police Enforcement 


school Zone Improvement 
Parking Enhancement 
Ped./Driver Education 
Police Enforcement 


e Parking Enhancement 
® Ped./Driver Education 


e Ped./Driver Education 
e Police Enforcement 
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COUNTERMEASURES ASSOCIATED WITH 


A. Pedestrian Facility Design | B.Roadway Design C.Intersection Design 
OBJECTIVE 
1. Reduce Speed of e Street Furniture” i (% Add Bike Lane/Shoulder —* Modern Roundabouts 
Motor Vehicles _ © Road Narrowing 


e Reduce Number of Lanes 
e Driveway Improvements 
© Curb Radius Reduction 

e Right-Turn Slip Lane 


*To be used in conjunction 
with other treatments 


2. Improve Sight e Crosswalk Enhancements © Add Bike Lane/Shoulder 
Distance and ¢ Roadway Lighting 
Visibility for ¢ Move Poles/Newspaper 
Motor Vehicles Boxes at Street Corners 


and Pedestrians 


3. Reduce Volume * Reduce Number of Lanes 
of Motor Vehicles 


e Road Narrowing 

e Reduce Number of Lanes 
e Raised Median 

e Pedestrian Crossing Island 


4. Reduce Exposure e Overpasses/Underpasses 
for Pedestrians 


5. Improve Pedestrian © Sidewalk/Walkway e Raised Median 
Access and Mobility e Curb Ramps 
© Crosswalk Enhancements 
® Transit Stop Treatments 
® Overpasses/Underpasses 


6. Encourage Walking e Street Furniture e Raised Median 
by Improving e Roadway Lighting 
Aesthetics e Landscaping Options 
7. Improve Compliance e Red-Light Cameras 


With Traffic Laws 


8. Eliminate Behaviors e Red-Light Cameras 
That Lead to Crashes 
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SPECIFIC PERFORMANCE OBJECTIVES 


0. Traffic Calming E. Traffic Management F. Signals and Signs G.0ther Measures 

e Curb Extension ¢ Signal Enhancement e Speed-Monitoring Trailer 
e Choker ' (e.g., Adjust Signal e School Zone Improvement 
e Chicane Timing for Motor Vehicles) 

e Mini-Circle 7 e Sign Improvement* 


_-@ Speed Humps 

_ @ Speed Table 

_ @ Raised Pedestrian Crossing 
e Raised Intersection : 

- @ Driveway Link/Serpentine 
e¢ Woonerf 

e Landscaping Options* 

e Paving Treatments* 


e Curb Extension e Sign Improvement 

e Speed Table (e.g., Warning Sign) 
e Raised Pedestrian Crossing e Advanced Stop Lines 
e Raised Intersection 


Paving Treatments 


¢ Woonerf e Diverters 
e Full Street Closure 
e Partial Street Closure 
e Pedestrian Street 


e Curb Extension e Pedestrian Signal Timing 
e Choker e Accessible Pedestrian Signal 
e Pedestrian Crossing Island 


e Choker e Traffic Signal 
e Pedestrian Crossing Island ~ : e Signal Enhancement 
| | sith © Accessible Pedestrian Signal 
e Pedestrian Signal Timing 


e Gateway ¢ Identify Neighborhood 
e Landscaping 
e Paving Treatments 


eeeedee ne 


_ @ Traffic Calming: Choker, e Speed-Monitoring Trailer 
Chicane, Mini-Circle, ¢ Pedestrian/Driver Education 
Speed Hump, Speed Table e Police Enforcement 

° Traffic Calming: Choker, e Pedestrian Signal Timing © Pedestrian/Driver Education 
Chicane, Mini-Circle, e Police Enforcement 


Speed Hump, Speed Table 
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How to use PEDSAFE Countermeasures 
Selection Tool Case Studies 


Interactive Matrices 
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The PEDSAFE expert system is provided on the 
enclosed CID and 1s_ available online at 
http://safety.thwa.dot.gov/pedsafe and at 
www.walkinginfo.org/pedsafe. This chapter provides an 
overview of the application and specific instructions on 
how to access and use the tools available. The applica- 
tion 1s designed to: 


¢ Provide information on the countermeasures avail- 
able to prevent pedestrian crashes and/or improve 
motorist and pedestrian behavior. 


* Highhght the purpose, considerations and cost esti- 
mates associated with each countermeasure. 


¢ Provide a decision process to select the most appli- 
cable countermeasures for a specific location. 


¢ Provide links to case studies showing the various 
treatments and programs implemented in communi- 
ties around the country. 

* Provide easy access to resources such as. statistics, 
implementation guidance, and reference materials. 


PEDSAFE 


yl me 
aecrae 

o oe sae me 

bo ‘ 
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The expert system combines the resources provided in this 
document with online tools (see home page below) to 
enable practitioners to effectively select engineering, educa- 
tion, or enforcement treatments to nutigate a known crash 
problemi or achieve a specific performance objective. 


The resource materials included in the web/CD appli- 
cation are related to this document as follows: 


Print Document* 


Chapter 1: The Big Picture 


Web/CD Application 
Background 


Crash Statistics Chapter 2: Pedestrian Crash 


Statistics 


Crash Analysis 
Objectives 


Chapter 3: Selecting 
Improvements for Pedestrians 


Implementation Chapter 7: Implementation 


Publications and Resources 


*Chapters 5 and 6 include the countermeasures and 
case studies, which are available as Tools on the 
web/CD application. 


* ™* 


we 


The Pedestrian Safety Guide and Countermeasure Selection System is intended to provide practitioners with the 
latest information available for improving the safety and mobility of thase who walk. The online tools provide the user 
with a list of possible engineering, education, or enforcement treatments to improve pedestrian safety and/or mobility 


based on user input about a specific location. [read more] 


Resources: 


viable pedestrian system. 


pedestrian crash problem. 


Crash Analysis — learn how crash typing can lead to the 


| selection of the most appropriate countermeasures. 


many requested improvements to the pedestrian 
environment. 


Implementation — read about the necessary components 


More Info — access additional information through a 


| 
| 
: 
for implementing pedestrian treatments. 
| 
! variety of resources. 


Downloads — access print versions of the guide and other 
relevant materials. 


cd 


Background — understand what Is needed to create a 


Crash Statistics — /earn about the factors related to the 


Objectives — learn how selected treatments may address 


Selection Tool — find appropriate 
countermeasures on the basis of desired 
objectives and specific location information. 


Available Tools: 


Interactive Matrices — view the 
countermeasures associated with crash types 
and performance objectives. 


Countermeasures — read descriptions of the 4S 
engineering, education, and enforcement 
treatments. 


Case Studies — review real-world examples of 
implemented treatments. 


Project sponsored by. 


U.S. Depanment of Transportation 
Federal Highway Administration 


The PEDSAFE web/CD application is organized into resources and tools. 
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HOW TO USE PEDSAFE 


The retiialnder of this chapter focuses on the tools avail- 
able on the web/C!) application, which include: 


¢ Selecuon Tool — This interactive tool allows the user 
to develop a list of possible countermeasures on the 
basis of site characteristics, such as geometric features 
and operating conditions, and the type of safety prob- 
lem or desired behavioral change. The decision logic 
used to determine when specific treatments are and 
are not applicable is based on input from an expert 
panel of practitioners. 


¢ Interacuive Matrices — This tool shows the relation- 
ship between the countermeasures and the perforim- 
ance objectives or crash types and can be used to dis- 


plav applicable countermeasures. 


¢ Countermeasures ~ Details of 49 cnemecring, education 
and enforcement treatments or programs for iiproving 
pedestrian safety and/or mobility are provided in the cat- 
evories of pedestrian faciliny design, roadway design, 
mntersecuon design, trate calnuny, trathe management. 


signals and signs, and other measures. 


© Case Studies — More than 70 real-world examples 
tllustrate) various treatments and/or programs as 


nnplemented ina state or municipality. 


PEDSATE 1s designed to allow the tools and intorma- 
tion to be accessed from mulople points of entry. Links 
are provided to allow users to casily navigate between 
the tools and to quickly access the resource miaterials. 
Provided below are four examples of how a user may 


choose to enter the svstem and access the tools. 


1) Selection Tool —The user may have information available 
about geometrics and operating conditions of a parucular 
location and either has 2 specific type of crash problem or 
desires to change motorist/pedestrian behavior at the site. 
All of the known information may be entered by answer- 
Wg a serivs of questions. The system will then display the 


countermeasure Qpuons to be considered. 


7) Interactive Matrices - The user has a spectie wpe of 
crash problem or desires to change motorist/pedestrian 
behavior but does not have specific mformation about 
the characteristics of the site. The matrices can be used 
to view and access the types of countermeasures avail- 


able for further consideration. 


3) Countermeasures — The user 1s interested in acquiring 
information about a particular treatment or program. The 
countermeasures page can be directly accessed and displays 


the seven categories of treatments mncluded. Detaled 


Padestrian Safety Guide and Countermeasure Selection System — | 


descriptions of the 49 countermeasures can be accessed 
from this poi. Links to relevance case studies can then be 


accessed from. the description pages. 


+) Case Studies — The user wishes to see specific exam- 
ples of treatinents that have been installed, The case 
studies page provides the option of selecting a specific 
plementation example by ctype of treatment or by 
location (State and mumeipality). From there, the user 
can access the countermeasure description pages that are 
relevant to a particular example. 


Each of these tools is described in more detail in the 
remainder of the chapter. 


SELECTION TOOL 


The inreracove selection tool allows the user to refine 
their selectian of countermeasures on the basis of spe- 
cific site characterisacs and/or the tvpe of satety prob- 
len: or desired behavioral change. One beyins by chaos- 
ing selection tool trom: the Tools menu. A screen will 
appear with speetic mstructions on how to use the tool 


(sec next page), which is a simple 3-step process: 


Step f: Eater the Location-- A text bax is provided tor the 
user to deseribe che location of interest. I the figure on 
the next page, a specie intersection Jocation—Main 


has been entered. 


Street and Broadway Avenue 


Step 2: Selert the Geal of te Treatment— he user must 
then choose a particular type of crash problem to be 
mitigated or a performance objective to be achieved. As 
shown in dic figure on page 41, there are & performance 
objectives and 12 crash groups. Only one can be select- 
ed. As the user proceeds through the steps, the previous 
miput is shown on che right side of che sereen. In this 
example, the roadway location that was previously 


entered ts provided. 


Step 3: Deseribe the Stte 


Vide input about the characteristics of the site. As shown 


Finally. the user 1s asked to pro- 


In the figure on page 40, there are seven questions that 
are asked in reference to the general location, geometric 
features, and operating conditions. [he answers to these 
questions are used to narrow the hst of appropriate 
countermeasures for a specitic goal. For example, if the 
location of interest were roadway segment (nidblock 
location), then the treatments associated with intersec- 
lion unprovements would not be apphcable and would 
not be mcluded in the results as applicable countermea- 


SUPCS. 
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Home > Selection Tool | 


Selection Tool 


How the Tool Works 


The selection tool is designed to receive input on several variables from the user in three steps. 


Uchoose the Location 


First, enter the location ofthe site in question. This allows the user ta create reports tor several different sites 
and keep the results separated by location. It is used for reporting purposes only and is not stored 
permanently by the operators of this web site 


Select the Goal of the Treatment 


Second, one must decide on the goal of the treatment. It may either be to acheive a specific performance 
abjective, such as reduce traffic volumes, or to mitigate a specific type of pedestrian-motor vehicle collision. 


Obescribe the Site 


Once a specific goal has been selected, the third step is ta provide answers to a series of questions related 
ta the geometric and operational characteristics of the site in question. The answers ta these questions are 
used to narrow the list of appropriate countermeasures for a specific goal For example, if the locatian of 
interest were a segment of raadway, or midblock location, then the treatments associated with intersection 
Improvements would not be applicable and thus, would not be included in the results as possible 
countermeasures. 


For any question where the information is not known, an entry of "unknown" will simply retain the 
countermeasures relevant ta the question, and the range of treatments will not be reduced. 


Use the Selection Tool 


| Sta rt Here. 


The Selection foo! includes three simple steps that are described on the opening page for the tool. 


Home > Selectian Tool > Step One : 
Data Input 
GEnter the Location 
Forthe roadway location being addressed, please enter a description. 
Location 


Main Street and Broadway Avenue 


Proceed to Step 2 


The user may enter any combination of text and numbers to describe the location of interest. 
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The field investigation form included in Appendix A 
can be used for site visits to obtam the information 
asked for in this last step. For any quesdon where the 
information is not known, an entry of “unknown/not 
applicable” will simply retain all countermeasures rele- 
vant to the question, and the choice of treatnents wall 


not be reduced. 


After completing these three sreps, the user clicks Get 


Results, The information entered is used to develop a list 


of applicable countermeasures, which are presented as 
shown on page 41. The user can then read more about a 
specific countermeasure by selecting it, which takes the 


user fo the countermeasure descripuon pate. 


In addition to the applicable countermeasures, the results 
page also provides the user with a sununary of the puts 
made in the three steps. Opuons are provided tor chang- 
ing these inputs for the location of interest, exporting 


the results to Excel, or starting over with a new location. 


es 7 ee _ ——, 
Hote > Selection Tool * Step One > Step Tuo 
| 
Data Input 
~ Select One of the Following 
Forthe roadway location being addressed, the goal of the pedestrian treatment ts intended to Improve 
pedestrian safety and access by either achewing ane of the following performance objectives OR mitigating 
one of the folowing crash types. Therefore, you must choose one of the follawing to begin. 
Performance Objectives Crash Types Your Input: 
@) Reduce Speed of Motor © Oeart/Dash Roadway Location. 
| Vehicles Main Street and Broadway 
: C> Multiols ThreatyTrappeed Avenue 
©) Imprave Sight Distance and . eae 
Visibility ©) wlhrique Midblock Next Steps: 
C) Reduce volume of Mator ot See Proceed to Step 3 
ehicles Unsignalzed Lecation 
© Reduce Exposure for © Bus-Related 
Pedestrians CO Turning vehicle 
© Improve Pedestrian Access © Through Vehicle at 
and Mobility miqnalized Lacatian 
© Encourage Walking by © Walking Along Roadway 
Improving Aesthetics 
. . Oo VWrerkung or Playing in 
© Improve Compliance with ser nrert 
Local Traffic Laws 
— . ©) WNon-Roadway 
©) Eliminate Behaviors that 
Lead ta Crashes OO) Backing “ehicta 
C> Crussing an Expressway 


TE Wl vad = 


A specific performance objective desired or crash type to be mitigated must be selected in step 2. 
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© Urban Other 

©) Suburban 

© Rural 

© Not Applicable/Unknown 


2. WVhat is the functional class af the 
roadway? 

© Local 

© Collector or Minor Arterial 

© Principal Arterial 

© Not Applicable/Unknown 


3. Is the prablem at an intersection 
or midblock (roadway segment) 
locatian? 

@ Intersection 

© Midblack 

© Not Applicable/Unknown 


4. VWWhat is the vehicle volume at this 
location (expressed in terms of 
average daily traffic (ADT) for the 
primary roadway}? 

© <10,000 

@ »>=10,000 and <= 26000 

© » 25000 

© Not Applicable/Unknown 


Home > Selection Tool? Step Une = Step Tue > Step Three 
Data Input 
Answer the Following Questions 
1. In what type of area is the 5. Is vehicle speed low or 
roadway located? high? 
© Urban CBD @ <= 45 mph 


© > 45 mph 
© Mot Applicable/Unknown 


6. ¥Yhat is the number af 
through travel lanes {both 
directions)? 

© 2 or fewer lanes 

© Jord lanes 

© 5 or mare lanes 

© Not Applicable/Unknown 


‘. ls a traffic signal present, 
being considered, or not an 
optian? 


Your Input: 
Roadway Location: 


Your Performance Objective: 
Reduce Speed of Motor 
Vehicles 
Next Steps: 
Edit: 
Change Your Performance 
Objective 
Start Over 


Get Results 


© Present (Removal not an option) 
(°} Present (Removal is an option or being considered) 


© Not present (Installation is not an option) 
© Not present (Installation is an option) 


© Not Applicable/Unknown 
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steamed 


The characteristics of the location are provided in Step 3 by answering seven questions. 


Home > Selection Took > Step Ome > Step Two > Step Three > Applicable Countermeasures 


Applicable Countermeasures 


Based upon your input, the following countermeasures were found: 
Your Input: 


Pedestrian Facility Design Roadway Location: 
Street Furniture Main Street and Broadway 
Avenue 
Roadway Design 
Curb Radius Reduction Your Performance Objective: 
Reduce Speed of Motor 
Intersection Design Vehicles 
Roundabouts 
Your answers to the previous 
Traffic Calming questions: 
Curb Extensions 
Chokers Type of Area: Suburban 
Raised Intersections Functional Class: Collector or 
Raised Pedestrian Crossings Minor Arterial 
Landscaping intersection or Midblock: 
Specific Paving Treatments . ; 
intersection 
Signals and Signs Volume: Medium (>=10,000 
Signing and <= 25000 ADT) 


speed: Low (<= 45 mph) 
No. of Lanes: 3 or 4 lanes 

Traffic Signal: Present 

(Removal is an option or 

being considered) 


Other Measures 
School Zone Improvements 


Next Steps: 
Edit: 


Change Your Performance 
Objective 
Change Your Answers 


Save: 
BY output Results to Excel 
Start Over 


a | | 
The results produced from the Selection Too! provide a list of applicable countermeasures and present the user with 
options to edit the responses, save the results, or start over. 


Pedestrian Safety Guide and Countermeasure Selection System | The Expert System Al 


INTERACTIVE MATRICES and the 7 countermeasure groups. In either matrix, a 


filled cell indicates that there is a specific countermea- 


Also included in the web/CD application are two sure within the countermeasure group (shown in the 


matrices that may be accessed by selecting tteractive columns) that is applicable to the crash group or per- 
matrices from the Tools menu. The objectives matrix formance objective listed in each row. The user can click 
(shown below) provides the user with a quick view of on the bullet in any filled cell to obtain a drop-down list 
the relationship between the 8 performance objectives of the specific applicable countermeasures. From there, 
and the 7 countermeasure groups. The crash analysis the user can choose to select a countermeasure and be 
matrix (shown on the following page) allows the user to linked to the countermeasure description page or select 
sec the relationship between the 12 crash type groups another cell within the matrix. 


Home > Objectives > Interactive Matrix 


Objectives 


Interactive Matrix 


‘t-only version, 


select an Objective and Countermeasure Group fram the matrix below, or view the tes 


1S {or 
ewe ) 
atk ee ae oe or” en? 3 or ae we’ 
; ; yor *e. ys? pe Pos it wc od wo 
| Objective CO Pe QOM™ Ah gs gs GG OF 
| AReduceSpeedofMotor | 2 } 2 if. o: o | a 
| Vehicles 
2. Improve Sight Distance ! ! ! ! ! | ! ! 
and Visibility for Motor \ 1 @ 3 1 eo eS | 
_ Vehicles and Pedestrians ) : ) | 
| ! ! | ! ! , | | 
| 3. Reduce Volume of 1 a oe ! : 
Motor Vehicles | | | ! 
4. Reduce Exposure for : : ! ! 
Pedestrians ) 
5. Improve Pedestrian et ae | a aa ! 
Access and Mobility | | | ! ! ! | : 
6, Encourage Walking by ; . } | ! | + ) 
Improving Aesthetics : | , : ! 
| 7. Improve Compliance ! ! = ! “ ! Le | 
| With Traffic Laws ! ! ! | 1 ! ! 
; ; 
| §. Eliminate Behaviors oe. A ge Eh eo 
| That Lead to Crashes ! ! } ! ! 


kee a a 


Cells with a bullet indicate there are one or more countermeasures within a countermeasure group 
that are applicable to a specific performance objective. 
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Home > 


Crash Analysis 


Interactive Matrix 


Crash Analysis > Crash-Related Countermeasures > Interactive Matrix 


select a Crash Group and Cauntermeasure Group fram the matrix below, or view the text-only version. 


: ne 
<e? oe “ a 
a : "A ' 
e2” co oo aver 6 ao aod oe? 
AY) 0 Ai se & 2 
oh gs? aed ce ace aac gor he 
Crash Group COP™ yeh” got 4 Qa” Gah” gh? 
1. Dart/Dash Pe fet fe tele ie | 
2, Multiple Threav/Trapped ) re o _ @ 5 @ | 
3. Unique Midblock | @ 1 @ | i 8 | @ ! e | | 
4. Through Vehicle at | me Sdn tee ee eee, * le 
Unsignalized Location ! : 
5. Bus-Related | & 3 w | lg : . 3 . | 
6. Turning Vehicle Pe Ot ae ae a ® ® e 
7. Through Vehicle at loo” Sumtat mp ae RA eke ! 
Signalized Location ! 
8. Walking Along Roadway | @ | @ | ! : a 
9. Working or Playing in ! | ! ! ! } ! ! 
F al I ® i I te i ® 1 e J & | 
meeey eee es ee ee ee ee 
10. Non-Roadway ee ee ee 
11. Backing Vehicle rede fed ft tw | 
12. Crossing an Expressway =e ! : a ee 
cs 4 eee 


Cells with a bullet indicate there are one or more countermeasures within a countermeasure group 


that are applicable to a specific crash group. 
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COUNTERMEASURES 


Each of the 49 engineering, education, and enforcement 
countermeasures described in Chapter 5 are included in 
the web/CD application. After selecting countermenastires 
within the Yoofs menu, the user may select one of the 
following seven categories of treatments: 

* Pedestrian Facihty Desiyn 

© Roadway Design 

¢ Intersection Design 


© Trathic Calming 


Home = Countermeasures 


Countermeasures 


Engineering, Education and Enforcement 


© Tratfhic Managenient 
* Signals and Signs 
© Orher Measures 


A specific countermeasure may then be selected from 
those listed for each category. Each countermeasure 
includes a description of the treatment or program, pur- 
pose(s). considerations that one should be aware of, and 
cost estimates. Finally, there is a link to specific case 
studies where the particular counterincasure has been 
implemented, An example countermeasure description 


page is shown on the following page for Curb Ramps. 


Read the details of 49 treatments for pedestnans as they relate to pedestrian facility design, roadway | 
design, intersection design, traffic calming, trafic management, signals and signs, and other measures. | 


Pedestrian Facility Design: 


tis a public responsibilty to provide 4 safe, 


yweho valk. 


Roadway Design: 
The goal of an appropriately designed 


roadway should be to safely and efticiently 
accommodate all modes of travel, from 
pedestrians to bicyclists to motorists. 


Intersection Desiqn: 
The primary point of contlct and the mast 


prevalent location for crashes between 
pedestrians and motor vehicles is the 
irdersection. 


a ee 


The 49 countermeasures are divided among the 7 categories of impovements shown here. 
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secure, and comfortable system for all people 


Traffic Calming: 


Traffic calming is a vay to design streets, | 
Using physical measures, to encourage peaple 
to drive more slaywly, 


Traffic Management: 


Traffic management includes the use of 
traditional traffic control devices to manage 
volumes and routes of traffic. 


Siqnals and Signs: 


Traffic engineers have an arsenal of signs 
and si qnals that can be used to regulate and 
yarn oth motorists and pedestrians. 


Engine ers must be cognizant of the capabilites 
and needs of all pedestrians yvehen designing a 
road. ay or developing an operations plan, 


| 
| 
Other Measures: 


Sr ae 
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Home = Countermeasures > Pedestrian Facility Design > Curb Ramps 


Curb Ramps: 


O view purpose 
Curb Ramps a G wew considerations 
; rear _ . O view estimated cost 

Curb ramps provide access between the sidewalk and roadway for people using ~ Sine, oat eine | aot ennai 
wheelchairs, strollers, walkers, crutches, handcarts, bicycles, and also for a 
pedestnans with mobility impairments who have trouble stepping up and down high 6A 
curbs. Curb ramps must be installed at all intersectians and midblock locations an obs oe ” 
where pedestrian crossings exist, as mandated by federal legislation (1973 mH are X08 > a 
Rehabilitation Act and ADA 1990). Curb rarnps must have a slope of no more than fi” “ORE Um 

1:12 (must not exceed 25.4 mm/0.3 m (1 inéft} or a maximum grade of 8.33 percent), OSS ao, — 
and a maximurn slope on any side flares of 1:10. More information on the ~ PAR | 
Specifications for curb ramps can be found in the Draft Guidelines for Accessible a 5 


Public Rights of Way.4 


| 
VVhere feasible, separate curb ramps for each crosswalk at an intersection should be 
provided rather than having a single ramp at a corner for both crosswalks. This 
orovides improved orientation for visually impaired pedestrians. Similarly, tactile 
warnings will alert pedestrians to the sidewalk/street edge. All newly constructed and = ~~~ 
altered roadway projects must include curb ramps. In addition, all agencies should | 
Upgrade existing facilities. They can begin by conducting audits of their pedestrian oi | 
facilities to make sure transit services, schoals, public buildings, and parks, etc. are papain — 

i 


accessible ta pedestrians who use wheelchairs. 


While curb ramps are needed for use on all types of streets, priority locations are in 
downtown areas and on streets near transit stops, schools, parks, medical facilities, 
shopping areas, and near residences with people who use wheelchairs. 


For more information about curb ramp design, see Designing Sidewalks and Trails for 
Access, Parts ! and i!, by the Federal Highway Administration, and Accessible 
Rights-of- Way: A Design Guide, by the U.S. Access Board and the Federal Highway 
Administration. The Access Board?s right-of-way report can be found at 

ww. aCCeSs- board. gay. 


a oo 


o Purpose 


- Provide access to street crossings 
top of page 


SY considerations 


* Follow Americans with Disabilities Act (ADA) design 
guidelines. 
- Texture patterns must be detectable to bling pedestrians. 


top of page 


The cost is approximately $900 to $1,500 per curb ramp (new 
or retrofitted). 


top of page 


+] Case Studies 


Cambridge, Ma 
Berkeley, C4 
Clemsan, SC 
Albany, N'Y 
Grand Junction, CO 
Fert Flain, NY 
Pusztin, TX | 
St. Petersturg, Fl 

top of page 


Each countermeasure includes a description, purpose, considerations, estimated cost, and links 
to case studies where the treatment or program has been implemented. 
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CASE STUDIES 


The 71 case studies described in Chapter 6 are included 
in the web/CI) application. The user can access the 
implementation examples by selecting case snidies within 
the Tools menu. As shown on the following page, the user 
then has the option of selecting a case study on the basis 
of location or tvpe of countermeasure. The figure on the 
tollowing page provides an example of selection by 
countermeasure. The selection of the Traffic Calming 
countermeasure group produces a lise of the I4 traffic 
calming treatments included in the apphcanon. The 
selection of Serpentine Design produces a list of six case 
studies 11 which serpentine design was a component of 
the creatmients implemented. Accessing each of these case 
studies provides information about the specific problem 
that was addressed, the solution implemented, and the 


results achieved. 
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Home * Case Studies 


Choose a Case Study... 


By Location or Countermeasure Group 


Location By Countermeasure Group 
C3 Inside the United States CI Pedestrian Facility Design 
C7 Outside the United States CI Roadway Design 


CI Intersection Design 
(3 Traffic Calming 
(3 Traffic Management 


CI Signals and Signs 
C1 Other Measures 


Re 


a ct re 


Heme > Case Studies 


Choose a Case Study... 


By Location or Countermeasure Group 


By Countermeasure Group 
[3 Pedestrian Facility Design 
CU Roadway Design 


(C1 Intersection Design 
Gl Traffic Calming 


C) Curb Extensions 

CO Choker 

CU Crossing Islands 

Co Chicanes 

C4 Mini-Circles 

CO Speed Hump 

[ Speed Table 

Co Raised Intersection 

CI Raised Pedestrian Crossing 
(7 Gateways 

[C) Landscaping 

(I Specific Paving Treatments 


(9 Serpentine Design 
 Woonerf 


Location 
(7) Inside the United States 
C7 Outside the United States 


Home > Case Studies > Serpentine Designs 


Choose a Case Study... 


El law Serpentine Designs 


Ci Leland Street Redesign 
L Main Street Redesign 
LD Old Town Improvements 

Li Red Light Photo Enforcement 
L} Serpentine Street Desiqu 

UO Woonerf-Style Developments 


SS Sn GNA P0899 vO ffl US 


( Traffic Management 
CJ Signals and Signs | 
C7 Other Measures | 


The case studies may be selected by location or by countermeasure. Opening a Countermeasure Group folder 
reveals the list of countermeasures included. Selecting a specific countermeasure 
reveals the case studies in which that treatment/program was a component. 


Se 
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Countermeasures 
<o Chapter 


PHOTO BY DAN BURDEN 


Pedestrian Facility Design Traffic Management 
Roadway Design Signals and Signs 
Intersection Design Other Measures 


Traffic Calming 
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A total of 49 engineering, education, and entorcement 
countermeasures are discussed in this chapter. The treat- 
ments and programs selected for inclusion in this docu- 
ment are those that have been in place tor an extended 
period of tine and/or have been proven effective at the 
tune the material for this product was being complied. 
Since that tine, new countermeasures continue to be 
developed, umplemented, and evaluated. Thus, practinon- 
ers should not necessarily Limit their choices to these 
included here: this material is a starting point. More 
informanon on the latest treatments and programs can 
be found through many of the Web sites and resources 
included in Chapter 7. 


The categories of improvements wclude: 


* Pedestrian Facilitv Design 
¢ Roadway Design 

* Intersection Jesign 

¢ Trattic Calming 

¢ Trattic Management 

© Signals and Signs 


¢ (Other Measures 


The following index can be used to quickly locate the 
countermeasure of interest. 


Pedestrian Facility Design.................... siaaol 
by “Siew alk: Ain) Wy AUR WAS: cccrsechnascn pete tasedurionttew = 
ee 0 ares ee era eoerees eae 
3. Marked Crosswalks and Enhancements..............04 
fy AR SG. LROMLVCIS. .xesesasseceshtanet av zeas oO) 
5, Deore is htine: Mn provera Gn ccteceverdacenterecen: ay 
OG; Pedestrian Overpasses/ Under passes cc cosanecansdereycs 38 
7. Street Furniture/ Walking Environment...............39 
Roadway Design..................0000000: iasisncmeoyeidn 60 
Oe MUS GM ES otto as che ttaasn ons eesiaiinarceatideseatenisse: Ol 
CF Cove Luce hea Rn Ce) 0 [amen G2 
[Oe Wee Ue ico ewcetas ee ee 63 
Pel, EGG Way. TPT OW SETS casciaciunieinangsteseoaianesied O4 
Pe aU IVAN NG «dco se semisinteeos tances nanms dnbateneoneaes 05 
14. One-Way/ Two-Way Street Conversions... 66 
LG ee oe ron) Gm eee 816 Co) | een ee een eee ee 07 
15. Improved Right-Turn Slip-Lane Design... 68 
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Tntersectioty. Desi tise ssewvetesuwsogreseceesgscngeseaceves] 0 


16. KRoundabouts............ pee este ease eos teaiaeesenaceeeuese 7 
17s Moditted T-Interse Gti otis scccsccacenccescncsaatiucestevanauan i. 
(S$. Intersectiaiy Wiedian Barrie isc cicswisiceddaainecsdanssacs /4 
Traffic Calming................. ee ee ern L 
Trials and Temporary Installations for Traffic Calming..77 
1D, Ctr TEPC TSI O18 es wcrusren deter ecdeane cite adtntemes oetescenes 78 
DU, TOOTS: ccxscryessiereinsoepaaivnaretgednncahvenueeaeaueteaawvibaneseentaess sO) 
BM, We POT Te Cl oe cronies ericson iuetocsyeds acta tadee nendeetauas 8 | 
OO Co cases cep beer duet iadeePacetnc te wacenwen cant tees x2 
Oe, PATS le ae snnac tianncheceoneheaeeartncnasstenuteaseueacedeoss 33 
ee Se CL VU ot eager cee gas eterna see ccm aaeliece eee St 
Oe SPCC Wall | varss anneal eenedentiinesentagestswcpanacnascoeeas S+ 
26. Ratsed [terse ctions.........cccccccceesscsccecasseusaeusvenseess 85 
20a WAISe GPS e SE TOSSING tais cued eexancearoedipeewscos: 85 
1S cee ese taea tne ene ae ee ecg rts enc oaa totes ale 
Os MS A Nos re een sense eas sateeb ined pete nary a7 
OW. Speciine Paying Irextine Wis. ciicpcastaenmeemerdats 83 
Die Cre TOI sass rccimenmnenteetecronrencst awees BY 
OS as as ct dete ee pcs edinpeesieseuse O) 


Eraine Matiac enient :o.ci¢easscceseodisesdcesseonssusene Dl 


hs PIG tea specter center deca eeaecnteds ea ieasenaeen teasers ve 
Sa 0 pee (cl ee! (0) 1) cane ee eee 94 
ees Wt, Oe OS asset setecergeste ease ecenaeelt 05 
Se VECes Or i ate ets Vi lS arci nesnsievivepacetecedveecoueumesudes 90 
Signals and Signs......... Se eee. eee 
Fe, MA OA veescast ce actecoeeeiaee dana o en ecto 98 
Dis, WOCCSIMIY, “TNA sede ogccenic seer anserdeacesercaysenciatie 99 
OD, PCRS IIa). is cn sansecncaregraeyscncecuieeiyes L0G 
4G, Wiathie Seria) Blip C erie ity.ceccceduakdcaamsaveanvcnnn 12 
41. Right-Turn-on-Red Restrictions......0..-. ee 103 
hee PVT GSO 0. NAIC nacre aatctacantterleccearedednadirane 104 
Be 7 BENT 1M sea a ug cotadeueceern aiden Hence lecactaeedset ar anautatensdion: 105 
Other Measures...... page seat aseoncesesageneares scavegenss UOG 
44. School Zone Imiprovemients.......00.060. nibh MOMs: 107 
te (NC ROTIG OS, USUI artic erenteteceernmeeacensdok hay 
40- SpCed=-MOnWOnn® TANT ssciesseesietsnanpcshesebinthasee: 110 
+7. On-Street Parking Enhancements.....0.000. ee li 
Am, PCOGSI 1 TIWeR EPQUCIOR jocccsuaseshereneces: er a te 
Si ae a) bate cl 610) geno by 20) ae ne een ee een ee is 


Pedestrian Safety Guide and Countermeasure Selection System 


PEDESTRIAN FACILITY DESIGN 


Walkways are the portion of the public right-of-way that 
provide a separated area for people traveling on foot. 


Walkways that are safe, accessible, and aesthetically pleas- 
ing attract pedestrians. People walk for many reasons: to 
go to a neighbor's house, to run errands, for school, or to 
get to a business meeting. People also walk for recreation 
and health benefits or for che enjoyment of being out- 
side. Some pedestrians must walk to transit or other des- 
tinations if they wish to travel independently. It is a pub- 
lic responsibility to provide a safe, secure, and comfort- 
able system for all people who walk. The countermea- 
sures related to pedestrian facility design include: 


¢ Sidewalks and Walkways 
¢ Curb Kamps 


Marked Crosswalks and Enhancements 


* Transit Stop Treatments 


¢ Roadway Lighting Improvements 


¢ Street Furniture/ Walking Environment 


N3J0YNG NYO AG OLOHd 


Pedestrian Safety Guide and Countermeasure Selection System 


Countermeasures 
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1. SIDEWALKS AND WALKWAYS 

Sidewalks and walkways are “pedestrian lanes” that pro- 
vide people with space to travel within the public right- 
of-way that is separated from roadway vehicles. They also 
provide places for children to walk, run, skate, ride bikes, 
and play. Sidewalks are associated with significant reduc- 
tions in pedestrian collisions with motor vehieles.'! Such 
facilities also improve mobility for pedestrians and pro- 
vide access for all types of pedestrian cravel: to and trom 
home, work, parks, schools, shopping areas, transit stops, 
etc. Walkways should be part of every new and renovated 
facility and every ettort should be made to retrofit streets 


that currently do not have sidewalks. 


This sidewalk and buffer zone provides a safe place for 
pedestrians to walk outside of the paths of vehicles in the 
Street. 


While sidewalks are typically made of concrete, less 
expensive walkways may be constructed of asphalt, 
crushed stone, or other materials if they are properly 
maintained and accessible (firm, stable, and slip-resistant). 
In more rural areas, in particular, a “side path” made of 
one of these materials may be suitable. Both FHWA and 
the Institute of Transportation Engineers (ITE) recom- 
mend a minimum width of 1.5 1m (5 ft) for a sidewalk 
or walkway, which allows two people to pass conitort- 
ably or to walk side-by-side. Wider sidewalks should be 
installed near schools, at transit stops, in downtown areas, 
or anywhere high concentrations of pedestrians exist. 
Sidewalks should be continuous along both sides of a 
street and sidewalks should be fully accessible to all pe- 
destrians, including those in wheelchairs.” * 


A butter zone of 1.2 to 1.8 m (4 to 6 ft) is desirable and 
should be provided to separate pedestrians from the 
street. The buffer zone will vary according to the street 
type. In downtown or commercial districts, a street fur- 
niture zone is usually appropriate. Parked cars and/or 
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Purpose 


e Create the appropriate facility for the walking 
area of the public right-of-way. 


e Improve pedestrian safety dramatically. 


Considerations 


e While continuous walkways are the goal, retro- 
fitting areas without them will usually occur in 
phases. Lack of a seamless system Is no excuse 
not to provide parts of the system. 


e In retrofitting streets that do not have a continu- 
ous or accessible system, locations near transit 
stops, schools, parks, public buildings, and 
other areas with high concentrations of pedestri- 
ans should be the highest priority. 


e Street furniture placement should not restrict 
pedestrian flow. 


Estimated Cost 


The cost for concrete curbs and sidewalks 1s 
approximately $49/linear meter ($15/linear foot) 
for curbing and $118/square meter ($11/square 
foot) for walkways. Asphalt curbs and walkways are 
less costly, but require more maintenance, and are 
somewhat more difficult to walk and roll on for 
pedestrians with mobility impairments. 


Adapted from Making Streets That Work, Seattle, 1996 


bicyele lanes can provide an acceptable buffer zone. In 
more suburban or rural areas, a landscape strip 1s gener- 
ally most suitable. Careful planning of sidewalks and 
walkways 1s important in a neighborhood or area in 
order to provide adequate safety and mobility, For exam- 
ple, there should be a flat sidewalk provided in areas 
where driveways slope to the roadway. 


Recommended guidelines and priorities for sidewalks 
and walkways are given in Appendix C. 
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2. CURB RAMPS 


Curb ramps provide access between the sidewalk and 
roadway for people using wheelchairs, strollers, walkers, 
crutches, handecarts, bicycles, and also for pedestrians with 
mobility impairments who have trouble stepping up and 
down high curbs. Curb ramps must be installed at all 
intersections and midblock locations where pedestrian 
crossings exist, as mandated by federal legislation (1973 
Rehabilitation Act and ADA 1990). Curb ramps must 
have a slope of no more than 1:12 (must not exceed 25.4 
mm/0.3 m (1 in/ft) or a maximum grade of 8.33 per- 
cent), and a maximum slope on any side flares of 1:10. 
More information on the specifications for curb ramps 
can be found in the Draft Guidelines for Accessible Public 
Rights of Way. 


A curb ramp should be designed to provide direct access 
and should have the proper width and slope. 


Where feasible, separate curb ramps for each crosswalk 
at an intersection should be provided rather than having 
a single ramp at a corner for both crosswalks. This pro- 
vides unproved orientation for visually impaired pedes- 
trians. Sinularly, tactile warnings will alert pedestrians to 
the sidewalk/street edge. All newly constructed and 
altered roadway projects must include curb ramps. In 
addition, all agencies should upgrade existing facilities. 
They can begin by conducting audits of their pedestri- 
an facilities to make sure transit services, schools, public 
buildings, and parks, ete. are accessible to pedestrians 
who use wheelchairs. 


While curb ramps are needed for use on all types of 
streets, priority locations are in downtown areas and on 
strects Near transit stops, schools, parks, medical facilities, 
shopping areas, and near residences with people who 
use Wheelchairs. 


For more information about curb ramp design, see 
Designing Sidewalks and Trails for Access, Parts T and H, by 
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e Provide access to street crossings. 


Considerations 
e Follow Americans with Disabilities Act (ADA) 
design guidelines. 


e Texture patterns must be detectable to blind 
pedestrians. 


Estimated Cost 


The cost is approximately $800 to $1,500 per curb 
ramp (new or retrofitted). 


Purpose 
| 


Adapted from Designing Sidewalks and Trails for Access, 
Part fi of #!, Washington, DC, 2001 


the Federal Highway Administration, and Aecessible 
Rights-of- Way: A Destgn Guide, by the U.S. Access Board 
and the Federal Highway Administration. The Access 


Board’s right-of-way report can be found = at 


www.access-board. GOV. 
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3. MARKED CROSSWALKS AND ENHANCEMENTS 

Marked crosswalks indicate optimal or preferred loca- 
tions for pedestrians to cross and help designate right-of- 
way for motorists to yield to pedestrians. Crosswalks are 
often installed at signalized intersections and other 
selected locations. Various crosswalk marking patterns are 
yiven in the MUTCD. Marked crosswalks are desirable 
at some high pedestrian volume locations (often in con- 
junction with other measures) to guide pedestrians along 
a preferred walking path. In some cases, they can be raised 
and should often be installed in conjunction with other 
enhancements that physically reinforce crosswalks and 
reduce vehicle speeds. It is also sometimes useful to sup- 
plement crosswalk markings with warning signs for 
motorists. At some locations, signs can get “lost” in visu- 


al clutter, so care must be taken in placement. 


ea aye = 
7), a 


The “ladder” pattern shown above is more visible 
to motorists than parallel lines and requires less 
maintenance if painted to allow the tires 
of motor vehicles to track between the painted lines. 


Pedestrians are sensitive to out-of-the-way travel, and 
reasonable accommodation should be made to make 
crossings both convenient and safe at locations with ade- 
quate visibility. 


Recommended guidelines and priorities for crosswalk 
installation at controlled locations are given in Appendix 
DD. These guidelines are based on a major study of 1,000 
marked crosswalks and 1,000 unmarked crossings in 30 
USS. cities. Recommendations are also given for provid- 
ing other pedestrian crossing enhancements at uncon- 
trolled locations with and without a marked crosswalk.° 


Crosswalk Materials 


It is important to ensure that crosswalk markings are vis- 
ible to motorists, particularly at night. Crosswalks should 
not be slippery, create tripping hazards, or be difficult to 
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Purpose 
e Warn motorists to expect pedestrian crossings. 


e Indicate preferred crossing locations. 


Considerations 


e Crosswalk locations should be convenient for 
pedestrian access. 


e¢ Crosswalk markings alone are unlikely to benefit 
pedestrian safety. Ideally, crosswalks should be 
used in conjunction with other measures, such 
as curb extensions, to improve the safety of a 
pedestrian crossing, particularly on multi-lane 
roads with average daily traffic (ADT) above 
about 10,000. 


e Marked crosswalks are important for pedestrians 
with vision loss. 


e Crosswalk markings must be placed to include 
the ramp so that a wheelchair does not have to 
leave the crosswalk to access the ramp. 


Estimated Cost 


Approximate installation costs are $100 for a regu- 
lar striped crosswalk, $300 for a ladder crosswalk, 
and $3,000 for a patterned concrete crosswalk. 
Maintenance of the markings must also be consid- 
ered and varies by region of the country and materi- 
als used. 


City af Cambridge, MA 


traverse by those with diminished mobility or visual 
capabilines. Granite and cobblestones are examples of 
materials that are aesthetically pleasing, but may become 
slippery when wet or be difficult to cross by pedestrians 
who are blind or using wheelchairs. One of the best 
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Solid Standard Continental Dashed Zebra Ladder 
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Examples of different crosswalk marking patterns. 


materials for marking crosswalks is inlav tape, which is 
installed on new or repaved streets. It is highly reflective, 
long-lasting, and slip-resistant, and does not require a 
high level of maintenance. Although initially more cost- 
ly than paint, both inlay tape and thermoplastic are more 
cost-effective in the long run. Inlay tape is recommend- 
ed for new and resurfaced pavement, while thermoplas- 
tic may be a better option on rougher pavement sur- 
faces. Both inlay tape and thermoplastic are more visi- 
ble and less slippery than paint when wet. 


Some crosswalks are angled to the right in the median. This 
is intended to facilitate a pedestrian’s view of oncoming 
traffic before crossing the second half of the street. 
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4. TRANSIT STOP TREATMENTS 


Good public transportation is as important to the quality 
of a community as good roads. Well-designed transit routes 
and accessible stops are essential to a usable system. 


The tra Shistier above is in a lively commercial district. 
The shelter design reflects the surrounding architecture. 
Pedestrian-scale lighting and landscaping add 
visual interest and security. 


Bus stops should be located at intervals that are conve- 
nient for passengers. The stops should be designed to 
provide safe and convenient access and should be com- 
tortable places for people to wait. Adequate bus stop 
signing, lighting, a bus shelter with seating, trash recep- 
tacles, and bicycle parking are also desirable features. Bus 
stops should be highly visible locations that pedestrians 
can reach easily by means of accessible travel routes. 
Therefore, a complete sidewalk system is essential to 
support a public transportation system. Convenient 


crossings are also important. 


Proper placement of bus stops is key to user safety. For 
example, placing the bus stops on the near side of inter- 


sections or crosswalks may block the pedestrians’ view of 
approaching traffic, and the approaching drivers’ view of 


pedestrians. Approaching motorists may be unable to 
stop in time when a pedestrian steps from in front of a 


stopped bus into the traffic lanes at the intersection. 


Far-side bus stops generally encourage pedestrians to 
cross behind the bus. Relocating the bus stop to the far 
side of the intersection can improve pedestrian safety 
since it eliminates the sight-distance restricuon caused 
by the bus. Placing bus stops at the far side of intersee- 
tions can also unprove motor vehicle operation. 


The bus stop location should be fully accessible to pe- 
destrians in wheelchairs, should have paved connections 
to sidewalks where landscape butters exist, and should 
not block pedestrian travel on the sidewalk. Adequate 
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Purpose 


e Provide safe, convenient, and inviting access for 
transit users. 


Considerations 


e Ensure that access to and from stops Is provided 
when transit Stops are created. 


e Ensure adequate room to load wheelchairs. 


¢ Ensure a clear and comfortable path for passing 
pedestrians when placing transit shelters. 


e Locate transit stops on the far side of marked 
crosswalks. 


Estimated Cost 


| 
$1,000 to $10,000. Cost varies widely depending 
on type of improvements. 


ir 7 i 
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Adapted from Making Streets That Work, Seattle, 1996 
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room should exist to operate wheelchair lifts. Yet, it 1s 
also useful to install curb ramps at bus stops so that a 
passenger can board from the street if bus-lift deploy- 
ment is blocked. Additional information on making bus 
stops accessible can be found in Chapter 3 of Accessible 


Rights-of- Way: A Desien Guide. 
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5. ROADWAY LIGHTING IMPROVEMENTS ona a 


Good quality and placement of hghting can enhance an Purpose 

environment as well as increase Comfort and satety. Pedes- e Enhance safety of all roadway users, particularly 
frians often assume that motorists can see them at night; pedestrians. 

they are decetved by their own ability to see the oncom- e Enhance commercial districts. 


ing, headlights. Wichout sufficient overhead lighting, mo * Improve nighttime security. 


torists may not be able to see pedestrians in time to stop. 


Considerations 


e Ensure that pedestrian walkways and crosswalks 
are well lit. 


e Install lighting on both sides of wide streets and 
streets In commercial districts. 


e Use uniform lighting leveis. 


Estimated Cost 


Varies depending on fixture type and Service agree- 
ment with local utility. 


This well-lit commercial district is an attractive place 
to shop in the evening. The combination of 
pedestrian-scaled street lignting, holiday lights in 
the trees, and light fram shop windaws enhances visibility 
and creates a secure and festive atmosphere. 


In commercial areas with nighttine pedestrian activity, 


streetlights and building hehts can cnhanee the ambiance 


of the area and the visibility of pedestrians by motorists, 


It is best to place streethghts along both sides of artertal 
streets and co provide a consistent level of hyehting along 


a roadway. Nivhetime pedestrian crossing areas may be 


supplemented with brighter or additional ghting. ‘Chis 


includes hehtng pedestrian crosswalks and approaches 
co the crosswalks. 


In commercial areas or in: downtown areas. specialty 
pedestrian-level hghting may be placed over the side- 
walks to improve pedestrian comtort, security, and safe- 
ty. Mercury vapor. incandescent, or less expensive high- 
pressure sodiuni lighting is often preferred as pedestrian- 
level hehung. Low-pressure sodium lights are low cner- 


ey, bue have a high level of color distortion. 
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6. PEDESTRIAN OVERPASSES / UNDERPASSES 


Pedestrian overpasses and underpasses allow for the 
uninterrupted flow of pedestrian movement separate 
from the vehicle trafic. However, they should be a meas- 
ure of last resort, and it is usually more appropriate to use 
trafie-calmung measures or install a pedestrian-activated 
signal that is accessible to all pedestrians. This is also an 
extremely high-cost and visually intrusive measure. 


—— : 


This pedestrian overpass takes advantage of existing 
topography and allows pedestrians to avoid conflicts 
with traffic at street level. 


Such a facility must accommodate all persons, as 
required by the ADA. More information on the specifi- 
cations for accessing overpasses and underpasses can be 


found in the Draft Guidelines for Accessible Public Rights of 


Way." These measures include ramps or elevators. Exten- 
sive ramping will accommodate wheelchairs and bicy- 
cists, but results in long crossing distances and steep 
slopes that discourage use. 


Studies have shown that many pedestrians will not use 
an overpass or underpass if they can cross at street level 
in about the same amount of time.*” Overpasses work 
best when the topography allows for a structure with- 
out ramps {e.g., Overpass over a sunken freeway). 
Underpasses work best when designed to feel open and 
accessible. Grade separation is most feasible and appro- 
priate in extreme cases where pedestrians must cross 
roadways such as freeways and high-speed, high-volume 
arterials. 
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Purpose 


Provide complete separation of pedestrians from 
motor vehicle traffic. 


Provide crossings where no other pedestrian 
facility is available. 


Connect off-road trails and paths across major 
barriers. 


Considerations 


Use sparingly and as a measure of last resort. 
Most appropriate over busy, high-speed high- 
ways, railroad tracks, or natural barriers. 


Pedestrians will not use if a more direct route is 
available. 


Lighting, drainage, graffiti removal, and security 
are also major concerns with underpasses. 


Must be wheelchair accessible, which generally 
results in long ramps on either end of the overpass. 


Estimated Cost 
$500,000 to $4 million, depending on site 
characteristics. 
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7. STREET FURNITURE / WALKING ENVIRONMENT 


Sidewalks should be continuous and should be part of 
a system that provides access to goods, services, transit, 
and homes. Well-designed walking environments are 
enhanced by urban design elements and street furni- 
ture, such as benches, bus shelters, trash receptacles, and 


water fountains. 


sidewalk on Portland, Oregon’s light-rail transit line. 


Sidewalks and walkways should be kept clear of poles, 
signposts, newspaper racks, and other obstacles that could 
block the path, obscure a driver’s view or pedestrian vis- 
ibility, or become a tripping hazard. Benches, water foun- 
tains, bicycle parking racks, and other street furniture 
should be carefully placed to create an unobstructed path 
for pedestrians. More information on the requirements 
for street furniture can be found in the Draft Guidelines for 
Accessible Public Rights of Way. Such areas must also be 
properly maintained and kept clear of debris, overgrown 
landscaping, tripping hazards, or areas where water accu- 
mulates. Snow removal is also important for maintaining 
pedestrian safety and mobility. In most areas, local ordi- 
nances give property owners the responsibility of remov- 


Ing snow within 12 to 48 hours atter a storm. 


Walking areas should also be interesting for pedestrians 
and provide a secure environment. Storefronts should 
exist at street level and walking areas should be well lit 
and have good sightlines. 


cae a ne a re LE ALL A A RRR A A 


Purpose 
e Enhance the pedestrian environment. 


e Enliven commercial districts by fostering com- 
munity life. 


Considerations 


e Good-quality street furniture will show that the 
community values its public spaces and Is more 
cost-effective in the long run. 


e Include plans for landscape irrigation and main- 
tenance at the outset. 


e Ensure proper placement of furniture; do not 
block pedestrian walkway or curb ramps or cre- 
ate sightline problems. 


e Ensure adequacy of overhead clearances and 
detectability of protruding objects for pedestri- 
ans who are blind or visually impaired. 


Estimated Cost 

Varies depending on the type of furniture, the mate- 
rial out of which it is constructed, and the amount 
of planting material used. 


Adapted from Making Streets That Work, Seattle, 1996 
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ROADWAY DESIGN 


Design and operational elements of the roadway aftect 
the ability of pedestrians to safely and easily cross streets. 
A geometric element such as street width affects the 
time needed to cross the street, whereas an operational 
parameter hke traffic direction (one-way vs. two-way) 
affects the number of potenual conflicts between 
motorists and crossing pedestrians. The countermeasures 


related to roadway design include: 
* Bicycle Lanes 

¢ Roadway Narrowing 

* Lane Reduction 


¢ Driveway Improvements 


® Raised Medians 


N3dung Nvd AY OLOHd 


¢ One-way/ Two-way Street Conversions 
¢ Curb Radius Reduction 


¢ Improved Right-Turn Shp Lane Design 
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8. BICYCLE LANES 

Bike lanes indicate a preferential or exclusive space for 
bicvele travel along an arterial street. Bike lanes have 
been found to provide more consistent separation 
between bicyclists and passing motorists. Marking bicy- 
cle Janes can also benefit pedestrians—as turning motor- 
ists slow and yield more to bicyclists, they will also be 
doing so for pedestrians. | 


A well-marked bicycle lane and bicycle parking in 
Cambridge, Massachusetts. 


Bike lanes are typically designated by striping and/or 
signing. Colored pavement (e.g., blue or red surfaces) 1s 
also used in some locations, although it is not yet an 
accepted MUTCD standard. If the addition of bike lanes 
results in fewer motor vehicle lanes, safety miay be 
enhanced tor pedestrians crossing the street. Bicycle 
lanes also provide a butter between motor vehicle traffic 
and pedestrians when sidewalks are mmmediately adja- 
cent to the curb. On high-speed, high-volume roads, it 
may be more appropriate to provide a multi-use path to 
physically separate both bicyclists and pedestrians from 
motor vehicle traffic. However, the application of this 
treatment requires that care be taken to minimize the 
conflicts between bicyclists and pedestrians, 


Purpose 
e Create on-street travel facilities for bicyclists. 


e Narrow the roadway to encourage lower motor 
vehicle speeds. 


e Provide additional separation between pedestri- 
ans and motor vehicles. 


e Adding on-street bike lanes reduces the distance 
pedestrians must travel to cross automobile lanes. 


Considerations 


e All roads should be evaluated for on-street bicy- 
cle facilities. 


e Provide adequate space between the bike lane 
and parked cars so that open doors do not create 
a hazard for bicyclists. 


Estimated Cost 


The cost of installing a bike lane is approximately 
$3,100 to $31,000 per kilometer ($5,000 to 
$50,000 per mile), depending on the condition of 
the pavement, the need to remove and repaint the 
lane lines, the need to adjust signalization, and oth- 
er factors. It is most cost efficient to create bicycle 
lanes during street reconstruction, street resurfac- 
ing, or at the time of original construction. 


Typical optional word and symbol pavement markings 
for bicycle lanes. 
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9. ROADWAY NARROWING 
Roadway narrowing can be achieved in several ditfer- 


ene Ways, 


a. Lane widths can be reduced (to 3.0 or 3.4 m [10 or 
{1 ft]) and excess asphalt striped with a bicycle lane 


or shoulder. 
b. Travel lanes can be removed (see #10). 
ce. On-street parking lanes can be added. 


d. Curbs can be moved to narrow the cross section and 
extend the width of sidewalks and landscape areas. 
This can reduce vehicle speeds along a roadway section 
and enhance movement and satety for pedestrians. Bicy- 
cle travel will also be enhaneed and bicyclist safety 


improved when bicycle lanes are added. 


Before 
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Purpose 


e Multiple benefits of lower vehicle speeds, increased 
Safety, and redistributing space to other users. 


Considerations 


e Bicyclists must be safely accommodated. Bike 
lanes or wide curb lanes are needed if motor 
vehicle volumes and/or speeds are high. 


e Road narrowing must consider school bus and 
emergency service access, and truck volumes. 


e Evaluate whether narrowing may encourage traffic 
to divert to other local streets in the neighborhood. 


Estimated Cost 


Adding striped shoulders or on-street bike lanes can 
cost as little as $620 per kilometer ($1,000 per 
mile) if the old paint does not need to be changed. 
The cost for restriping a kilometer of street to bike 
lanes or reducing the number of lanes to add on- 
street parking is $3,100 to $6,200 ($5,000 to 
$10,000 per mile), depending on the number of old 
lane lines to be removed. Constructing a raised 
median or widening a sidewalk can cost $62,000 or 
more per kilometer ($100,000 or more per mile). 


Colored asphalt has been used to identify bike lanes 
on this street in Holland. The bike lanes visually narrow 
the street and help reduce speeds. Although the 
curb-to-curb width is more than 9.1 m (30 ft), 
the motorist only sees 3.4 m (11 ft) of driving space. 
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10. LANE REDUCTION 


Some roads have more travel lanes than necessary and are 
ditficult to cross because of their width. Reducing the 
number of lanes on a mult-lane roadway can reduce 
crossing distances for pedestrians and may slow vehicle 
speeds. A traffic analysis should be done to determine 
whether the number of lanes on a roadway (many of 
which were built without such an analysis) is appropri- 
ate. Level-of-service analysis for intersections should not 
dictate the design tor the entre length of roadway. For 
example, a four-lane undivided road can be converted to 
one through lane in each direction, with a center left- 
turn lane or with a raised median, and turn pockets and 
bicycle lanes on both sides of the roadway. Turning 


pockets may be needed only at specific locations. 


PHOTO BY CARA SEIDERMAN 


Before 


This street in Cambridge, Massachusetts, was reduced fram 
four lanes to three. The conversion introduced wider 
sidewalks, additional space for landscaping, 

Street furniture and cafes, and bicycle lanes. 
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Purpose 
Remedy a situation where there is excess capacity. 


Provide space for pedestrians, bicyclists, and 
parked cars. 


Reduce crossing time, which can help optimize 
Signal timing. 


Improve social interaction and neighborhood fee! 
along the street. 


Considerations 


e Roadway capacity operation and overall road 
safety need to be considered before reducing the 
number of lanes. 


Ensure street connections so major arterials can 
be crossed at controlled intersections. 


Estimated Cost 


The cost for restriping a kilometer of four-lane street 
to one lane in each direction plus a two-way, left- 
turn lane and bike lanes is about $3,100 to 
$12,400 ($5,000 to $20,000 per mile), depend- 
ing on the amount of lane lines that need to be 
repainted. The estimated cost of extending side- 
walks or building a raised median is much higher 
and can cost $62,000 per kilometer ($100,000 per 
mile) or more. 


lf a reconfiguration is done after repaving or with an 
overlay, and curbs do not need to be changed, there 
is little or no cost for the change. 


Depending on conditions, 1t may also be possible to add 
on-street parking while allowing for bicycle lanes on 
both sides of the street—instead of a center turn lane. If 
no sidewalks exist along the roadway, these should be 
added. If sidewalks exist, and there is adequate room, a 
landscaped buffer is desirable to separate pedestrians 
from the travel lane. 


A typical three-lane configuration consisting of two trav- 
el lanes and a two-way left-turn lane (TWLTL) also has 
advantages for motorists. Through traffic can maintain a 
fairly constant speed, while left-turning drivers can exit 
the crattic stream) and wait in the TWLTL. However, 
TWLITLs can also create problems for opposing left-turn 
vehicles and may be used as acceleration lanes by some 
motorists. Designs that incorporate raised medians and 
left-turn bays may ofter a better solution. 


| Countermeasures 63 


PHOTOS BY PETER LAGERWEY 


11. DRIVEWAY IMPROVEMENTS 

Several driveway designs may cause safety and access 
problems for pedestrians, including excessively wide 
and/or sloped driveways, driveways with large turning 
radii, multiple adjacent driveways, driveways that arc not 
well defined, and driveways where motorist attention Is 
tocused on finding a gap in congested traffic. In addition, 
driveways without a level sidewalk landing may noc 
comply with ADA standards. Refer to Chapter 5 in 
Designing Sidewalks and ‘rails for Access, Part H of U: Best 
Practices Design Guide tor further guidance. 


The top example shows a driveway with a wide apron to 
accommodate two adjacent driveways and a landscaped 
planting strip. The driveway in the lower picture 
demonstrates how to provide driveway access 
across a sidewalk while maintaining a continuous, 
level walkway for pedestrians. 


Examples of driveway improvements include narrowing 
or closing driveways, tightening turning radii, converting 
driveways to right-in only or right-out only movements, 
and providing median dividers on wide driveways. 

When driveways cross sidewalks, it is necessary to main- 
tain a sidewalk level across the driveway of no more than 
2 percent sideslope (see sketch). This 1s more usable tor 
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Purpose 
e Reduce pedestrian/motor vehicle conflicts. 


e |mprove access for people with disabilities. 


e Improve visibility between cars and pedestrians 
at driveways. 


Considerations 

° It is best to properly design and consolidate drive- 
ways at the outset. Local regulations can require 
appropriate design when driveways are created. 


Estimated Cost 
No additional cost if part of original construction. 


Adapted from Designing Sidewalks and Trails for Access, 
Part I! of tf, Washington, BDC, 2001 


all pedestrians, especially those in wheelchairs, and makes 
it clear to motorists that they must watch for pedestri- 
ans. [t is important to minimuze large signs and bushes at 
driveways to improve the visibility between motorists 
and pedestrians. The sidewalk material (usually con- 
crete) should be maintained across the driveway as well. 
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12. RAISED MEDIANS 

Medians are raised barriers in the center portion of the 
street or roadway that can serve as a place of refuge for 
pedestrians who cross a street midblock or at an inter- 
section location. They may provide space for trees and 
other landscaping that, in turn, can help change the 
character of a street and reduce speeds. They also have 
benefits for motorist safety when they replace center 
turn lanes. Desired turning movements need to be care- 
fully provided so chat motorists are not forced to travel 


on inappropriate routes, such as residential streets, or 


make unsate U-turns. 


This attractive median provides curb ramps and median 
openings for wheelchair users. 


Continuous medians may not be the most appropriate 
treatment in every situation. In some cases, separating 
opposing traffic flow and eliminating left-turn friction 
can increase traffic speeds by decreasing the perceived 
friction of the roadway. They may also take up space that 
can be better used for wider sidewalks, bicycle lanes, 
landscaping buffer strips, or on-street parking and may 
cause problems for emergency vehicles. In some cnvi- 
ronments, medians can be constructed in sections, creat- 
ing an intermittent rather than continuous median. 
Another good alternative device for two-, three- or 
four-lane roads is the crossing island, which provides a 
crossing refuge for pedestrians and, in some designs, aids 
in decreasing vehicle speeds. 


Raised medians are most useful on high-volume, high- 
speed roads, and they should be designed to provide tac- 
tile cues for pedestrians with visual impairments to indi- 
cate the border between the pedestrian refuge area and 
the motorized vehicle roadway. Examples of good and 
bad designs for raised median crossings can be found in 
Chapter 8 of Designing Sidewalks and Trails for Access: Part 
IH of H: Best Practices Design Gutide.' 


Purpose 

e Manage motor vehicle traffic and provide com- 
fortable left-hand turning pockets with fewer or 
narrower lanes. 


e Provide a refuge for pedestrians crossing the street. 
e Provide space for street trees and other landscaping. 


Considerations 

e Ensure that there is enough room for wider side- 
walks, bike lanes, and planting strips before pro- 
ceeding with construction. 


| 
— , | 
e Landscaping in medians should not obstruct the | 
visibility between pedestrians and approaching | 
motorists. 
e Median crossings at midblock and intersection 
| 


locations must be fully accessible by means of 
ramps or cut-throughs, with detectable warnings. 


Estimated Cost 


The cost for adding a raised median is approximate- 
ly $15,000 to $30,000 per 30 m ($15,000 to 
$30,000 per 100 ft), depending on the design, site 
conditions, and whether the median can be added 
as part of a utility improvement or other street con- 
Struction project. 


Adapted from Making Streets That Work, Seattle, 1996 
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13. ONE-WAY / TWO-WAY STREET CONVERSIONS 
One-way streets can simplify crossings for pedestrians, 
who must look for traffic in only one direction. While 
studies have shown that conversion of two-way streets to 
one-way generally reduces pedestrian crashes, one-way 
streets tend to have higher speeds, which creates new 
problems. If a street is converted to one-way, it should be 
evaluated to see if additional changes should be made, 
especially if the street or lanes are overly wide. Also, traf- 
fic circulation in the surrounding area must be carefully 
considered before conversion to one-way streets. 


Cars are forced to drive slowly on this 
two-way street with parking. 


As a system, one-way streets can increase travel distances 
of motorists and bicyclists and can create confusion, 
especially for non-local residents. One-way streets oper- 
ate best in pairs, separated by no more than 0.4 km (0.25 
nu). Conversion costs can be quite high to build cross- 
overs where the one-way streets convert back to two- 
way streets, and to rebuild traffic signals and revise strip- 
ing, signing, and parking meters. 


One-way streets work best in downtown or very heavi- 
lv congested areas. One-way streets can offer improved 
signal uming and accommodate odd-spaced signals; 
however, signal timing for arterials that cross a one-way 
street pair is difficult. 


Conversions can go the other way as well: some places 
are returning one-way streets back to two-way to allow 
better local access to businesses and homes and to slow 
traffic. Two-way streets tend to be slower due to “fric- 
tion, especially on residential streets without a marked 
center line, and they may also eliminate the potential for 
multiple-threat crashes that exists on multi-lane, one- 
way streets. 


Purpose 
e Manage traffic patterns. 


e Reduce conflicts. 


¢ A one-way to two-way conversion will generally 
reduce speeds. 


Considerations 
¢ Consider impacts on other streets. 


e Be aware that one-way streets may decrease 
automobile accessibility to businesses. 


e Be careful not to create speeding problems 
where a two-way street is changed to a one-way 
Street. Redesign or traffic-calming measures 
may be required to address this. 


* Will improve signal synchronization on the one- 
way Streets, but will hinder synchronization on 
cross-streets. 


e Generally requires a one-way pair, with two near- 
by streets being converted to one-way. 


Estimated Cost 


$12,400 to $124,000 per kilometer ($20,000 to 
$200,000 per mile), depending on length of treat- 
ment and whether the conversion requires modifica- 
tion to signals. If crossovers are needed at the end 
points of the one-way streets, they may cost millions 
of dollars. 
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14. CURB RADIUS REDUCTION 


One of the common pedestrian crash types involves a 
pedestrian who is struck by a right-turning vehicle at an 
intersection. A wide curb radius typically results in high- 
speed turning movements by motorists. Reconstructing the 
turning radius to a tighter turn will reduce turning speeds, 
shorten the crossing distance for pedestrians, and also 
improve sight distance between pedestrians and motorists. 


Tight corner radii keep turning vehicle speeds down 
and minimize crossing distances for pedestrians. 


Nearby land uses and types of road users should be con- 
sidered when designing an intersection so that curb radi 
are sized appropriately. Ifa curb radius is made too small, 
large trucks or buses may ride over the curb, placing 
pedestrians in danger. 


Where there is a parking and/or bicycle lane, curb radii 
can be even aghter, because the vehicles will have more 
room to negotiate the turn. Curb radii can, in fact, be 
tighter than any modern guide would allow: older cities 
in the Northeast and in Europe frequently have radii of 
0.6 to 1.5 m (2 to 5 ft) without suffering any detrimen- 
tal effects. 


More typically, in new construction, the appropriate 
turning radius is about 4.6 m (15 ft) and about 7.6 m (25 
ft) for arterial streets with a substantial volume of turn- 
ing buses and/or trucks. Tighter turning radii are par- 
ticularly important where streets intersect at a skew. 
While the corner characterized by an acute angle may 
require a shghtly larger radius to accommodate the turn 
moves, the corner with an obtuse angle should be kept 
very tight, to prevent high-speed turns. 


Purpose 
e Safer intersection design. 


e Slow right-turning vehicles. 


® Reduce crossing distances, improve visibility 
between drivers and pedestrians, and provide 
Space for accessible curb ramps. 


e Shorter crossing distances can lead to improved 
signal timing. 


Considerations 


e Consider effective radii by taking into account 
parking and bicycle lanes. 


e Make sure that public maintenance vehicles, school 
buses, and emergency vehicles are accommodated. 


e Large trucks and buses may ride over the curb at 
intersections with tight radi, creating a danger 
for pedestrians who are waiting to cross. 


Estimated Cost 

Construction costs for reconstructing a tighter turn- 
ing radii are approximately $2,000 to $20,000 per 
corner, depending on site conditions (e.g., drainage 
and utilities may need to be relocated). 


Adapted from Making Streets That Work, Seattle, 1996 
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15. IMPROVED RIGHT-TURN SLIP-LANE DESIGN 


Intersections should be designed to accommodate sate 
pedestrian crossings using tighe curb radii, shorter cross- 
Ing distances, and other tools as descmbed in this docu- 
ment. While rght-turn slp lanes are generally a negative 
facility from: the pedestrian perspective due to the 
emphasis on easy and fast motor vehicle travel. they can 
be designed to be less problematic. At many arterial 
street intersections, pedestrians have difhculty crossing 
due to right-turn movements and wide crassing dis- 
tances, Well-designed right-turn slip lanes provide pe- 
destrian crossing islands within the intersection and a 
night-turn lane that 1s designed to optinuze the right- 
turning motorists view of the pedestrian and of vehicles 
to his or her left. Pedestrians are able to cross the right- 
turn Jane and wait on the refuge island tor their walk 
signal. 


A slip lane designed at the proper angle, as shown on the 
right side of intersection, provides the driver with greater 
visibility of pedestrians. The lane on the left creates 
a higher speed, lower visibility right turn. 


The problem for pedestrians is that many slip lanes are 
ihe 


design of corner islands, lane width, and curb radu of 


designed for unimpeded vehicular movement. 


right-turn slip lanes should discourage high-speed turns, 
while accommodating large trucks and buses. The trian- 
cular “porkchop” corner island that results should have 
the “tal” pointing to approaching trathe. Since the trat- 
tie signal is timed based on a shorter crossing, the pedes- 
trian crossing tume has a much smaller influence on the 
timing of the signal, This design has an additional advan- 
tage for the pedestrian; the crosswalk 1s located in an area 
where the driver is still looking ahead. Older designs 
place the crosswalk too far down, where the driver 1s 
already looking left for a break in the trathe. 


Channelized right turn-lanes remain a challenge for 
visually-impatred pedestrians. First, there are dithculties 


< 
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Purpose 
e Separate right-turning traffic. 
*« Slow turning-vehicle speeds and improve safety. 


e Allow drivers to see approaching cross-streei 
traffic more clearly. 


e Reduce the crossing distance for pedestrians. 


Considerations 
e Evaluate first whether a slip lane ts really necessary. 


Estimated Cost 


Approximately $50,000 to $200,000 to reconfigure 
roadway, add striping and construct an island, 
assuming additional right-of-way is not required. 


High speed, low visibility, head turner. 
Current AASHTO standard. 


14 to 18 mi/h, good visibility. Recommended design 
Imi/h = 1.61 kr/h. 


associated with knowing whicre the crosswalk 1s located 


or knowing where to cross. Second, it is difficult for a 
pedestrian who is visually-impaired to know when a 
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vehicle has vielded right-of way. While accessible pedes- 
trian signals can help with these issues, more research 1s 
currently underway through the National Cooperative 
Highway Research Program (NCHRP) to. further 
explore the problem and develop potential solutions. 
Refer to NCHRP Project 3-78, Crossing Solutions at 
Roundabouts and Channelized Turn Lanes for Pedes- 
trians with Vision Disabilities (at wwowd4.trb.org/trb 


/erpust/NCHRP+projects) tor the latest starus report. 
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INTERSECTION DESIGN 


There are several countermeasures that are specifically 
aimed at improving intersection safety and mobility, 
including many of those described in the sections on 
roadway design and trathe calming. The countermea- 
sures included in this section are as follows: 


® Roundabouts 
© Modified T-Intersections 


¢ Intersection Median Barriers 
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16. ROUNDABOUTS 


A roundabout is a circular intersection that climinates 
some of the conflict traffic, such as left turns, that causes 
crashes at tradidonal intersections. Traffic maneuvers 
around the circle in a counterclockwise direction, and 
then turns right onto the desired street. All trafhe yields 
to motorists in the roundabout and left-turn movements 
are eliminated. Unlike a signalized intersection, vehicles 
generally flow and merge through the roundabout from 


each approaching street without having to stop. 


TT Herta 


Lf 


This Fort Pierce, Florida, roundabout is being constructed 
to reduce speeding, improve safety, and 
enhance the aesthetics of the community. 


Roundabouts necd to accommodate pedestrians and 
bicyclists. It is important that automobile traffic yields to 
pedestrians crossing the roundabout. Splitter islands at 
the approaches slow vehicles and allow pedestrians to 
cross one direction of travel at a ume. Single-lanc 
approaches can be designed to keep speeds down to 
safer levels and allow pedestrians to cross. Mululane 
approaches can create multiple threats for pedestrians 
and are not recommended. 


Wayfinding and gap selection cues need to be ade- 
quately addressed in the design of roundabouts so that 
roundabouts are not a barrier to pedestrians with vision 
Impairments. One possible solution is the use of acces- 
sible pedestrian signals placed on sidewalks and splitter 
islands to indicate both where to cross and when to 
cross. More research 1s currently underway through the 
National Cooperative Ilighway Research Program 
(NCHRP) to further explore the problem and develop 
potential solutions. Refer to NCIIRP Project 3-78, 
Crossing Solutions at Roundabouts and Channelized 
Turn Lanes for Pedestrians with Vision Disabilities (at 
www4.trb.org/trb/crp.nstf/ NCHRP +tprojects) for the 
latest status report. 
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Purpose 


e Improve safety at intersections experiencing a 
large number of angle collisions. 


e Convert signalized intersection to improve traffic 
flow efficiency. 


e Reduce speeds at intersection. 
e Create a gateway into an area. 


Considerations 


e Street widths and/or available right-of-way need 
to be sufficient to accommodate a properly 
designed roundabout. 


e¢ Roundabouts nave a mixed record regarding 
pedestrian and bicyclist safety—a low design 
speed Is required. 


e Roundabouts are generally not appropriate for 
the intersection of two multilane roads. 


e Roundabouts often work best where the traffic 
flows are balanced on all approaches. 


e Deflection on each leg of the intersection must 
be set to control speeds to 24-29 km/h (15-18 
mi/h). 


and can range from $45,000 to $150,000 for 
neighborhood intersections and up to $250,000 for 
arterial street intersections, not including additional 
right-of-way acquisition. Yet, roundabouts have lower 
ongoing maintenance costs than traffic signals. 
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Estimated Cost 
i 
| 
| 


| 
| 
The cost for a landscaped roundabout varies widely 
{ 
| 


Bicyclists also may be disadvantaged by roundabout 
design. Unless the road is narrow (one lane in each 
direction). speeds are slow, and trattic very light, bicy- 
clists may not be able to share the road comfortably. 
Marking bicycle lanes through the roundabout has not 
been shown to be safer. In larger roundabouts, an off- 
road bicycle path may be necessary to allow cyclists to 
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use the pedestrian route. This is inconvenient and takes 
longer but te will improve satet. Refer to the FHWA 
report Ronudabours, da faiformatienal Cutide (online at 
hetp://www.tthre. gov /safety/O0068 htm) for more 
Information related tro the design of facilites for both 


pedestrians and bicyclists. 
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17. MODIFIED T-INTERSECTIONS 


This design treatment is intended for certain T-intersec- 
tions on lower-volume streets 1n residential areas where 
there is a need to reduce the speeds of through traftie. It 
involves a gradual curb extension or bulb at the top of 
the T, such that vehicles are deflected slightly as they pass 
straight through the intersection (see diagram). This 
type of design can help to discourage cut-through traf- 
fic in a neighborhvod and can reduce speeds at the inter- 
section. If not properly designed, it can create confusion 
regarding priority of movement. Consider a muini-circle 


before mstalling this treatment. 


This modified T-intersection in Portland, Oregon, 
is intended to reduce speeds of through traffic 
as well as restrict left-turning vehicles. 
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Purpose 


e Reduce vehicle speeds through a T-intersection 
on a low-volume street. 


Considerations 
e Used when vehicle volumes are low to moderate. 


objective and may be less costly and confusing. 


ments, the affected neighborhood residents 
Should be consulted for input and an analysis of 
traffic patterns done to ensure that through traf- 
fic would not be diverted inappropriately. 


e Pedestrian and bicycle access must be accom- 
modated through the Island. 


Estimated Cost 


$20,000 to $60,000, depending on the design and 
whether drainage and utilities need to be relocated. 


| 

| 

j 

e A mini-traffic circle may accomplish the same | 
e |f designed to eliminate some turning move- 

| 

j 


| 
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| 


Pedestrian Safety Guide and Countermeasure Selection System | Countermeasures £3 


PHOTO BY DAN BURDEN 


18. INTERSECTION MEDIAN BARRIERS 


This shortened version of a raised curb median extends 
through the intersection to prevent cross-street through 
movements and left turning movements to cross-streets 
from the main street. 


Intersection median barriers need to keep walking and 
bicycling flowing freely through the neighborhood. 


This treatment can benefit pedestrians who need to cross 
any leg of the intersection, but restricts vehicle entry 
into and out of neighborhoods and can theretore great- 
ly reduce cut-through traffic. However, since this treat- 
ment can dramatically influence traffic patterns and have 
potenually negative consequences caused by shifting 
trafhic, it should be used cautiously. Crossing islands can 
provide benefits to pedestrians if that is the desire. This 1s 
aso a trate management technique. 


Cut-throughs must be incorporated into the design tor 
pedestrian and bicyclist use. 
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Purpose 


Reduce cut-through traffic on a neighborhood 
street. 


Considerations 


Local residents need to be provided access so 
they do not have to drive excessive distances to 
their homes. 


An analysis of traffic patterns should be done to 
ensure that cut-through traffic would not be 
diverted to a nearby street. 


Design should ensure safe and convenient bicy- 
cle and pedestrian access. 


Ensure that emergency access is not negatively 
impacted. Some designs (e.g., high mountable 
curbs) may allow fire truck access, while inhibit- 
Ing Cars. 


Estimated Cost 
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TRAFFIC CALMING 


Trathe calming is a way to design strects, using physical 
Ineasures, to encourage people to drive more slowly. It 
creates physical and visual cues that induce drivers to 
travel at slower speeds. Traftic calming 1s self-enforcing. 
The design of the roadway results in the desired effect, 
without relying on compliance with traffic control 
devices such as signals, signs, and without enforcement. 
While elements such as landscaping and lighting do not 
foree a change in driver behavior, they can provide the 
visual cues that encourage people to drive more slowly. 


LE 35 “@e, 


The reason trathc calming 1s such a powerful and com- 
pelling cool is that it has proven to be so effective. Some 
of the effects of traffic calming, such as fewer and less 
severe crashes, are clearly measurable. Others, such as 
supporting community livability, are less tangible, but 
equally important. 


Experience throughout Europe, Australia, and North 
America has shown that traffic calming, if done correct- 
ly, reduces trathe speeds, the number and severity of 
crashes, and noise level. Research on trattic-calming 
projects in the United States supports their effectiveness 
at decreasing automobile specds, reducing the numbers 
of crashes, and reducing noise levels for specific contexts. 
Looking at a sampic of various speed studies shows that 
typical speed reductions of 5 to 20 percent at the 85th 
percentile speed can be realized by the use of tratfic- 


calming measures—including speed tables, mini-circles, 
speed humps, and other standard trafhe-calming 
devices.’ Use of several of the traffic-calming measures 
have also resulted in substantial reductions in motor 
vehicle crashes. For example, the implementation of traf- 
fic mini-circles in Seattle has resulted in a reduction of 
approximately 80 percent of intersection accidents. | 


There are certain overall considerations that are applica- 
ble to both trafic management and traffic calming: 


¢ Vehicle speed is more critical than volume in terms 
of safety and should be addressed first where there are 
monetary constraints. 


¢ Neighborhood involvement is important to successful 
unplementation. Rationale for trafhe-calming and 
management measures should be explained clearly to 
conmmunity residents and installation of these treat- 
ments should incorporate public input. Please see 
Chapter 7: Implementation and Resources for a dis- 
cussion of public process. 
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* Traftic-calming and managentent measures should fit 


into, and preferably enhance, the street environment. 


¢ Trathe-calming designs should be predictable and 
easy to understand by drivers and other users. 


¢ Devices that meet multiple goals are usually more 
acceptable. For example, a raised crosswalk may be 
more understandable to motorists than a speed hump. 
The former has a clear goal, whereas the latter may be 
perceived as a nuisance. 
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This midblock crossing is in Kalamazoo, Michigan. 

The landscaping and textured crosswalk are visually 

appealing and provide a clear message about where 
pedestrians can be expected to cross the street. 


¢ Treatments need to be well designed and based on 
current available information on their applications and 
effects. Information on U.S. experiences with various 
trathic-calming measures can be found in ITE’ Traffic 
Calming: State of the Practice.' 

¢ Devices should accommodate emergency vehicles. 


© Traffic-calmung areas or facilities should be adequate- 
ly signed, marked, and hit to be visible to motorists. 


¢ Treatments need to be spaced appropriately to have 


the desired effect on speed—too tar apart and they 
will have a limited effect, too close and they will be 
an unnecessary cost and annoyance. Devices usually 
need to be spaced about 91 to 152 m (300 to 500 ft) 
apart. If they are spaced too far apart, motorists may 
speed up between them. This is particularly the case 
where the devices are added onto the street (e.g., 
speed humps). Whole street designs are usually able 
to create an environment that supports slower speeds 


for the entire length. 


Facilities should not be underdesigned or they will 
not work. Keeping the slopes too gradual for a speed 
table or curves too gentle fora chicane will not solve 
the problem and will appear as a waste of money and 
may ruin chances for tuture projects. 


Traffic-calming measures should accommodate bicy- 
clists and pedestrians with disabilities. 


If a measure is likely to divert trafic onto another local 
street, the areawide street system should be considered so 
as not to shift the problem from one place to another. 


Devices should be thought of as elements of a traffic- 
calming system and be placed to improve pedestrian 
conditions throughout an area. 
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Trathe calming treatments may be used in combina- 
tion and are often most effective this way. The 14 traf- 
fic calming countermeasures in this guide include: 

¢ Curb Extensions 

¢ Chokers 

¢ Crossing Islands 

¢ Chicanes 

¢ Maini-Circles 

* Speed Humps 

¢ Speed Tables 

° Raised Intersections 

e Raised Pedestrian Crossings 

¢ Gateways 

° Landscaping 

¢ Specific Paving Treatments 

¢ Serpentine Design 


¢ Woonert 


Traffic-calming improvements need to include input from 
and coordination with neighborhoods that are impacted, 


TRIALS AND TEMPORARY INSTALLATIONS FOR 
TRAFFIC CALMING 


In communities trying traffic calming for the first ume, it 
may be useful to lay out a new design with cones or tem- 
porary markings to test it. This provides emergency vehi- 
cle drivers, residents, and others with an opportunity to 
test the design to ensure that they are comfortable with 
it. Some communities have constructed elaborate tempo- 
rary devices with concrete or plastic (“jersey”) barriers. 
These can instill a negative reaction in the community 
due to their unaesthetic appearance and they do not gen- 
erally have any significant benefits over the simpler test 
devices. Another option is to install more aesthetic test 
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devices, such as painted flexible curbs that are bolted into 
the pavement and can easily be adjusted or removed. 
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19. CURB EXTENSIONS 


Curb extensions—also known as bulb-outs or neck- 
downs—extend the sidewalk or curb line out into the 
parking lane, which reduces the effective street width. 
Curb extensions significantly improve pedestrian cross- 
ings by reducing the pedestrian crossing distance, visual- 
ly and physically narrowing the roadway, improving the 
ability of pedestrians and motorists to see cach other, and 


reducing the time that pedestrians are in the street. 
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This curb extension in Venice, Florida, reduced motorist 
turning speeds by 9.7 to 12.9 km/h (6 to 8 mish). 
Pedestrian crossing distance and time exposed to 

traffic was also reduced. 


Curb extensions placed at an intersection essentially pre- 
vent motorists from parking in or too elose to a cross- 
walk or from blocking a curb ramp or crosswalk. Motor 
vehicles parked too close to corners present a threat to 
pedestrian safety, since they block sightlines, obscure vis- 
ibility of pedestrians and other vehicles, and make turn- 
ing particularly difficult tor emergency vehicles and 


A curb extension on an arterial street in Seattle, Washington. 
The crossing distance for pedestrians is substantially 
reduced by the installation of this device. The extension is 
limited to 1.8 m (6 ft) to allaw bicyclists to pass safely, 
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Purpose 


| 
| @ I|Improve safety for pedestrians and motorists at 


intersections. 


e !ncrease visibility and reduce speed of turning 
vehicles. 


e Encourage pedestrians to cross at designated 
locations. 


e Prevent motor vehicles from parking at corners. 


® Shorten crossing distance and reduce pedestrian 
exposure. 


Considerations 


¢ Curb extensions can provide adequate space on 
narrow sidewalks for curb ramps and landings. 


e Curb extensions should only be used where there 
is a parking lane, and where transit and bicy- 
clists would be traveling outside the curb edge 
for the length of the street. 


e Midblock extensions provide an opportunity to 
enhance midblock crossings. Care should be 
taken to ensure that street furniture and land- 
scaping do not block motorists’ views of pedes- 
trians. 


¢ Where intersections are used by significant num- 
bers of trucks or buses, the curb extensions need 
to be designed to accommodate them. However, 
it is important to take into consideration that 
those vehicles should not be going at high 
Speeds, and most can make a tight turn at slow 
speeds. 


e |t is not necessary for a roadway to be designed 
so that a vehicle can turn from a curb lane to a 
curb lane. Vehicles can often encroach into 
adjacent lanes safely where volumes are low 
and/or speeds are slow. Speeds should be slow- 
er in a pedestrian environment. 


e Emergency access Is often improved through the 
use of curb extensions if intersections are kept 
clear of parked cars. Fire engines and other 
emergency vehicles can climb a curb where they 
would not be able to move a parked car. At mid- 
block locations, curb extensions can keep fire 
hydrants clear of parked cars and make them 
more accessible. 


* Curb extensions can create additional space for 
curb ramps, landscaping, and street furniture 
that are sensitive to motorist and pedestrian 
sightlines; this is especially beneficial where 
sidewalks are otherwise too narrow. 


e Ensure that curb extension design facilitates 
adequate drainage. 
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A curb extension on a residential street in Seattle, 
Washington. In addition to improving pedestrian safety at 
this intersection, the extension provides additional sidewalk 
space for a bicycle rack and accessible curb ramp. 


trucks. Motorists are encouraged to travel more slowly at 
intersections or midblock locations with curb exten- 
sions, as the restricted street width sends a visual cue to 
motorists. Turning speeds at intersections can be reduced 
with curb extensions (curb radii should be as tight as is 
practicable). Curb extensions also provide additional 
space for curb ramps and for level sidewalks where exist- 
ing space is limited. 


Curb extensions are only appropriate where there 1s an 
on-street parking lane. Curb extensions must not extend 
into travel lanes, bicycle lanes, or shoulders (curb exten- 
sions should not extend more than 1.8 m (6 ft) from the 
curb). The turning needs of larger vehicles, such as school 
buses, need to be considered in curb extension design. 


Estimated Cost 


Curb extensions cost from $2,000 to $20,000 per 
corner, depending on design and site conditions. 
Drainage is usually the most significant determinant 
of cost. If the curb extension area is large and spe- 
cial pavement and street furnishings and planting 
are included, costs would also be higher. Costs can 
go up significantly if something major, such as a 
utility pole or controller box, is moved. 
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20. CHOKERS 


Chokers are curb extensions that narrow a street by 
widening the sidewalks or planting strips, effectively cre- 
ating a pinch point along the street. Chokers can be cre- 
ated by bringing both curbs in, or they can be done by 
more dramatically widening one side at a midblock loca- 
tion. Vhey can also be used at intersections, creating a 
gateway effect when entering a street. 


This choker narrows the street from two lanes to one. Traffic 
is forced to slow down and, in some cases, wait for an 
approaching vehicle to pass before proceeding. 


Chokers can have a dramatic effect by reducing a two- 
lane street to one lane at the choker point (or two nar- 
row lanes), requiring motorists to yield to each other or 
slow down. In order for this to tunction effectively, the 
width of the travelway cannot be wide enough for two 
cars to pass: +.9 m (16 ft) is generally effective (and will 
allow emergency vehicles to pass unimpeded). This kind 
of design is usually only appropriate for low-volume, 


low-speed streets. 
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Purpose 

e Slow vehicles at a mid-point along the street. 

e Create a clear transition between a commercial 
and a residential area. 

e Narrow overly wide intersections and midblock 
areas of streets. 

e Add room along the sidewalk or planting strip for 
landscaping or street furniture. 

Considerations 

e If two travel lanes are maintained on a two-way 
Street and/or the travel-lane widths are unchanged 
(at the location of the choker), it will have a min- 
imal effect on speed. 

¢ Consult with local fire and sanitation depart- 
ments before setting minimum width. 

a 


Ensure that bicyclist safety and mobility are not 
diminished. 


Estimated Cost 


$5,000 to $20,000, depending on site conditions 
and iandscaping. Drainage may represent a signifi- 
cant cost. 
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21. CROSSING ISLANDS 


Crossing islands—also known as center islands, refuge 
islands, pedestrian islands, or median slow points—are 
raised islands placed in the center of the street at intersec- 
tions or nudblock to help protect crossing pedestrians 
from motor vehicles. Center crossing islands allow pedes- 
trians to deal with only one direction of traffic at a time, 
and they enable chem to stop partway across the street and 
wait for an adequate gap in trafic before crossing the sec- 
ond half of the street. Where midblock or intersection 
crosswalks are installed at uncontrolled locations (i.¢., 
where no traffic signals or stop signs exist), crossing islands 
should be considered as a supplement to the crosswalk. 
They are also appropriate at signalized crossings. If there is 
enough width, center crossing islands and curb extensions 
can be used together to create a highly improved pedes- 
trian crossing. Detectable warnings are needed at cut- 
throughs to identify the pedestrian refuge area. 


« 
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Crossing islands allow pedestrians to be concerned with 

one direction of traffic at a time. The roadway markings 

in the design shown here also help make motorists aware 
that a pedestrian may be crossing. 


This kind of facility has been demonstrated to significant- 
ly decrease the percentage of pedestrian crashes.” The fac- 
tors contributing to pedestrian safety include reduced con- 
flicts, reduced vehicle speeds approaching the island (the 
approach can be designed to force a greater slowing of cars, 
depending on how dramatic the curvature 1s), greater 
attention called to the existence of a pedestrian crossing, 
opportunities for additional signs in the middle of the road, 
and reduced exposure time for pedestrians. 


Curb extensions may be built in conjunction with cen- 
ter crossing islands where there 1s on-street parking. Care 
should be taken to maintain bicycle access. Bicycle lanes 
(or shoulders, or whatever space is being used for bicy- 
cle travel) must not be eliminated or squeezed in order 
to create the curb extensions or islands. 
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Purpose 


Enhance pedestrian crossings, particularly at 
unsignalized crossing points. 


Reduce vehicle speeds approaching pedestrian 
Crossings. 


Highlight pedestrian crossings. 


Considerations 


Do not squeeze bicycle access. 


Illuminate or highlight islands with street lights, 
signs, and/or reflectors to ensure that motorists 
see them. 


Design islands to accommodate pedestrians in 
wheelchairs. A cut-through design such as depict- 
ed in the photo must include detectable warnings 
(see figure on p. 53). 


Crossing islands at intersections or near drive- 
ways may affect left-turn access. 


Estimated Cost 

Costs range from $4,000 ta $30,000. The cost for 
an asphalt island or one without landscaping Is less 
than the cost of installing a raised concrete pedes- 
trian island with landscaping. 


ee 
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22. CHICANES 
Chicanes create a horizontal diversion of traffic and can 
be gentler or more restrictive depending on the design. 


Diverting the Path of Travel. Shitting a travel lane has 
an effect on speeds as long as the taper is not so gradual 
that motorists can maintain speeds. For trathic calming, 
the taper lengths may be as much as half of what is sug- 
gested in traditional highway engineering. 


Shifts in travelways can be created by shifting parking 
from one side to the other (if there is only space tor one 
side of parking) or by building landscaped islands (islands 
can also effectively supplement the parking shift). 


one lane and require traffic to move slowly, 


Diversion Plus Restriction (Angled Slow Points). 
Diverting the path of travel plus restricting the lanes (as 
described under “Chokers”) usually consists of a series of 
curb extensions, narrowing the street to two narrow 
lanes or one lane at selected points and forcing motorists 
to slow down to maneuver between them. Such treat- 
ments are intended for use only on residential streets 
with low traftic volumes. 


If there is no restriction {1.e., the number of lanes is 
maintained), chicanes can be created on streets with 
higher volumes, such as collectors or minor arterials. 
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Purpose 
e Reduce vehicle speeds. 


e Add more green (landscaping) to a street. 


e Chicanes may reduce on-street parking. 


e Maintain good visibility by planting only low 
shrubs or trees with high canopies. 


e Ensure that bicyclist safety and mobility are not 
diminished. 


Estimated Cost 


Costs for landscaped chicanes are approximately 
$10,000 (for a set of three chicanes) on an asphalt 
street and $15,000 to $30,000 on a concrete 
Street. Drainage and utility relocation often repre- 


| 

| Considerations 
sents the mast significant cost consideration. 
i 
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23. MINI-CIRCLES 

Mini-circles are raised circular islands constructed in the 
center of residential street intersections (generally not 
intended for use where one or both streets are arterial 
streets). They reduce vehicle speeds by forcing motorists 
to maneuver around them. Mini-circles have been found 
to reduce motor vehicle crashes by an average of 90 per- 
cent in Seattle, WA.” Drivers making left turns are direct- 
ed to go on the far side of the circle (see diagram at 
night) prior to making the turn. Signs should be installed 
directing motorists to proceed around the right side of 
the circle before passing through or making a left turn. 
Mini-circles are commonly landscaped (bushes, flowers, 
or grass), most often at locations where the netghbor- 
hood has agreed to maintain the plants. In locations 
Where landscaping is not feasible, trathe circles can be 


enhanced through specific pavement materials. 


A traffic mini-circle helps reduce vehicle speeds, but still 
allows cars and emergency vehicles to pass through the 
intersection with little difficulty. 


Miniecircles are an intersection improvement as well as 
a trathc-calnung device and can take the place of a sig- 
nal or four-way stop sign. Many unwarranted four-way 
stop signs are installed because of the demand for action 
by the community. 


Mini-circles must be properly designed to slow vehicles 
and benefit pedestrians and bicyclists. Right-turning ve- 
hicles are not controlled at an intersection with a mini- 
circle, potentially putting pedestrians and bicyclists at 
risk. 


Therefore, tight curb radi should complement this treat- 
ment to discourage high-speed right-turn maneuvers. 
The occasional larger vehicle going through an intersec- 
tion with a trathe circle (e.g.,a fire cruck or moving van) 
can be accommodated by creating a mountable curb in 
the outer portion of the circle. 
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Purpose 

e Manage traffic at intersections where volumes 
do not warrant a stop sign or a signal. 

e Reduce crash problems at the intersection of two 
local streets. 

e Reduce vehicle speeds at the intersection. 

Considerations 

¢ Do not make generous allowances for motor vehi- 
cles by Increasing the turning radii—this com- 
promises pedestrian and bicyclist safety. 

e Larger vehicles that need access to streets (e.g., 
school buses and fire engines) may need to 
make lefthand turns in front of the circle. 

e Use yield, not stop, controls. 

e Minti-circle landscaping should not impede the 
sight distance. 

e Treat a series of intersections along a local street 


as part of a neighborhood traffic improvement 
program. 


Estimated Cost 

The cost is approximately $6,000 for a landscaped 
traffic mini-circle on an asphalt street and about 
$8,000 to $12,000 for a landscaped mini-circle on 
a concrete street. 


Adapted trom Making Streets That Work, Seattle, 1996 
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24. SPEED HUMPS 


25. SPEED TABLES 

Speed humps are paved (usually asphalt) and approxi- 
mately 75 to 100 mm (3 to 4 in) high at their center, 
and extend the full width of the street with height 
tapering near the drain gutter to allow unimpeded bicy- 
cle travel. Speed humps should not be confused with 
the speed “bump” that is often found in mall parking 
lots. There are several designs for speed humps. The tra- 
ditional 3.7-m (12-ft) hump has a design speed of 24 to 
32 km/h (15 to 20 mi/h), a +.3-m (14-ft) hump a few 
nules per hour higher, and a 6.7-m (22-ft) table has a 
design speed of 40 to 48 km/h (25 to 30 mi/h). The 
longer humps are much gentler for larger vehicles. 


Speed humps are frequently used on some residential streets 

to reduce speeds. However, they can create unwanted noise 

if they are too severe, or cause motorists to slow down more 
than is necessary. 


A “speed table” is a term used to describe a very long 
and broad speed hump, or a flat-topped speed hump, 
where sometimes a pedestrian crossing 1s provided in the 
flat portion of the speed table (see countermeasure #27). 
The speed table can either be parabolic, making it more 
like a speed hump, or trapezoidal. which is used more 
frequendy in Europe. Speed tables can be used in com- 
bination with curb extensions where parking exists. 
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Purpose 


Reduce vehicle speeds. Raised measures tend to 
have the most predictable speed reduction 
impacts. 


Enhance the pedestrian environment at pedestri- 
an crossings. 


Considerations 


Do not use if on a sharp curve. 


If the street is a bus route or primary emergency 
route, the design must be coordinated with oper- 
ators. Usually, some devices are acceptable if 
used prudently—one device may be appropriate 
and may serve the primary need (e.g., if there Is 
a particular location along a street that is most 
in need of slowing traffic and improving pedes- 
trian conditions). 


The aesthetics of speed humps and speed tables 
can be improved through the use of color and 
specialized paving materials. 


Noise may increase, particularly if trucks use the 
route regularly. 


May create drainage problems on some streets. 


Speed humps and tables should be properly 
designed and constructed to reduce the chance 
of back problems or other physical discomfort 
experienced by vehicle occupants. Tight toler- 
ances are required during construction. 


Estimated Cost 


The cost for each speed hump is approximately 
$1,000. Speed tables are $2,000 to $15,000, 
depending on drainage conditions and materials used. 
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26. RAISED INTERSECTIONS 
27. RAISED PEDESTRIAN CROSSINGS 


A raised intersection is essentially a speed table (see pho- 
tograph below) for the entire intersection. Construction 
involves providing ramps on each vehicle approach, 
which elevates the entire intersection to the level of the 
sidewalk. They can be built with a variety of materuals, 
including asphalt, concrete, stamped concrete, or pavers. 
The crosswalks on each approach are also elevated as part 
of the treatment to enable pedestrians to cross the road 
at the same level as the sidewalk, eliminating the need for 
curb ramps. Use detectable warnings to mark the 


boundary between the sidewalk and the street. 


A raised intersection slows all vehicular movements 
through the intersection and improves pedestrian 
crossings in all directions. 


A raised pedestrian crossing provides a continuous 
route for the pedestrian at the same level as the 
sidewalk. Pavement markings may be used on the 
slope to make the crossing visible to motorists. 


A raised pedestrian crossing 1s also essentially a speed 
table, with a flat portion the width of a crosswalk, usual- 
ly 3.0 to 4.6 m (10 to 15 ft). Raised intersections and 
crosswalks encourage motorists to yield. On one street 


Purpose 
e Reduce vehicle speeds. 


e Enhance the pedestrian environment at the 
Crossings. 


Considerations: 


e Don’t use if on a sharp curve or if the street is on 
a steep grade. 


wo 


e May not be appropriate if the street is a bus 
route or emergency route. One device may be 
necessary and serve the primary need. Several 
raised devices may be disruptive, so other meas- 
ures should be considered. 


e Speed tables and raised crosswalks and inter- 
sections can be an urban design element 
through the use of special paving materials. 


e Detectable warning strips at edges enable 
pedestrians with vision impairments to detect 
the crossing. 


e Care must be taken to manage drainage. 


| Estimated Cost 
Raised crosswalks are approximately $2,000 to 
$15,000, depending on drainage conditions and 
material used. The cost of a raised intersection is 
highly dependent on the size of the roads. They can 
cost from $25,000 to $75,000. 

| 


| Adapted trom Making Streets That Work, Seattle, 1996 


i 


in Cambridge, MA, motorists yielding to pedestrians 
crossing at the raised devices went from approximately 
1Q percent before installation of the project to 55 per- 
cent after installation.’ 
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28. GATEWAYS 


A gateway is a physical or geometric landmark that indi- 
cates a change in environment from a higher speed arte- 


rial or collector road to a lower speed residenual or com- 
mercial district. They often place a higher emphasis on 


The combination of landscaping and a short median 
create a gateway to this neighborhood. 


aesthetics and are frequently used to identity neighbor- 
hood and commercial areas within a larger urban setting. 
Gateways may be a combination of street narrowing, 
medians, signing, archways. roundabouts, or other iden- 
tifiable feature. Gateways should send a clear message to 
motorists that they have reached a specific place and 
must reduce speeds. This can help achieve the goal of 
meeting expectations and preparing motorists for a dif- 
ferent driving environment, Gateways are only an intro- 
duction and slower speeds are not likely to be main- 
tained unless the entire area has been redesigned or other 
traftic-calming features are used. 


Purpose 


e Create an expectation for motorists to drive more 
slowly and watch for pedestrians when entering 
a commercial, business, or residential district 
from a higher speed roadway. 


« Create a unique image for an area. 


Considerations 


e Traffic-siowing effects will depend upon the 
device chosen and the overall! traffic-calming 
plan for the area. 


Estimated Cost 
Varies widely depending on the measures chosen. 
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29. LANDSCAPING 


The careful use of landscaping along a street can provide 
separation between motorists and pedestrians, reduce the 
visual width of the roadway (which can help to reduce 
vehicle speeds), and provide a more pleasant street envi- 
ronment for all. This can include a variety of trees, bush- 
es, and/or flowerpots, which can be planted in the buffer 


area between the sidewalk or walkway and the strect. 


Landscaping with low shrubs, ground cover, and 
mature trees that are properly pruned can add shade, 
color, and visual interest to a street. 


The most significant issue with any landscaping scheme 
is ongoing maintenance. Some communities have man- 
aged effectively by creating homeowners associations to 
pay for landscape maintenance or through the volunteer 
efforts of neighbors. Others have found them to be 
unreliable and budget for public maintenance instead. 
Consider adding irrigation systems in areas with exten- 
sive planting. 


Choosing appropriate plants, providing adequate space 
for maturation, and preparing the ground can_ help 
ensure that they survive with minimal maintenance, and 
don't buckle the sidewalks as they mature. The follow- 
ing guidelines should be considered: plants should be 
adapted to the local climate and fit the character of the 
surrounding area—they should survive without protec- 
tion or intensive irrigation; and plant’s growth patterns 
should not obscure signs or pedestrians’ and motorists’ 


views of each other. 
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Purpose 
e Enhance the street environment. 


e Calm traffic by creating a visual narrowing of the 
roadway. 


Considerations 


e Maintenance must be considered and agreed to 
up-front, whether it is the municipality or the 
neighborhood residents who will take responsi- 
bility for maintenance. 


e Shrubs should be low-growing and trees should 
be trimmed up to at least 2.4 to 3.0 m (8 to 10 
ft) to ensure that sight distances and head room 
are maintained and personal security is not 
compromised, 


e Plants and trees should be chosen with care to 
match the character of the area; be easily main- 
tained; and not create other problems, such as 
buckling sidewalks. 


¢ Minimum clear widths and heights, as specified 
in the Draft Guidelines for Accessible Public 
Rights-of-Way, must be maintained. 


Estimated Cost 


Opportunities for funding landscaping are often more 
flexible than for major street changes. For example, 
the cost of the actual landscaping may be paid for by 
the corresponding neighborhood or business groups. 
Often, municipalities will pay for the initial tnstalla- 
tion and homeowners associations, neighborhood 
residents, or businesses agree to maintain anything 
more elaborate than basic tree landscaping. 
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30. SPECIFIC PAVING TREATMENTS 


Paving materials are unportant to the function and look 
of a street, both in the road and on the sidewalk. Occa- 
sionally, paving materials in and of themselves act as a 
traftic-calnung device (¢.g., when the street is paved in 
brick or cobblestone}. However, some of these materials 
may be noisy and untnendly to bicyclists, pedestrians, 
wheelchairs, or snowplow blades. In particular, cobble- 
stones should not be used in the expected pedestrian or 
bicycle path, although they may be used as aesthetic ele- 
nents 1n a streetscape design. Smooth travel surfaces are 


best for all pedestrians. 
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Brick or cobblestone streets help slow traffic and 
create a feeling that the street is not a highway 
or fast-moving arterial. 


The pedestrian walkway material should be firm, planar, 
and slip-resistane. Concrete 1s the preferred walking sur- 
tace. A ditterent look can be achieved by using stamped 
concrete or concrete pavers, which are available in a va- 
riety of colors and shapes; however, jointed surfaces may 
induce vibration, which can be paintul to some pedestri- 
ans. They can also be used on the top of raised devices. 


It is important to ensure crosswalk visibility. High visibil- 
ity markings are often best. Textured crosswalks should be 
marked with reflective lines since these types of crosswalks 
are not as visible, especially at night or on rainy days. 


Colored paving can often enhance the function of por- 
tions of the roadway, such as a colored bicycle lane. This 
can create the perception of street narrowing, in addition 


to enhancing the travel tacility tor bicyclists. 
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Purpose 


Send a visual cue about the function of a street. 


e Create an aesthetic enhancement of a street. 


Delineate separate space for pedestrians or 
bicyclists. 


Considerations 


Slippery surfaces, such as smooth granite and 
paint, and uneven surfaces, such as cobble- 
stones and brick, should not be used in the 
primary pedestrian or bicycle travel paths. 
Bumpy surfaces may be especially uncomfort- 
able for wheelchair users and a tripping hazard 
for all pedestrians. 


Coordinate choice and placement of materials 
with maintenance agencies. 


Design and maintenance must ensure crosswalk 
visibility over time. 


Using materials such as bricks and cobble- 
stones may increase the cost of construction 
and maintenance. 


Estimated Cost 


Variable; materials requiring hand labor (cobble- 
stones or pavers) have a higher cost. 
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31. SERPENTINE DESIGN 


Serpentine design refers to the use of a winding street pat- 
tern with built-in visual enhancements through a neigh- 
borhood, which allow for through movement while fore- 
ing vehicles to slow. The opportunities for significant 
landscaping can be used to create a park-like atmosphere. 


The serpentine street is a curving roadway that helps slow 
traffic through the use of curbs and landscaping. 


Such designs are usually implemented with construction 
ot a new neighborhood street or during reconstruction 
of an existing street corridor. This type of design can be 
more expensive than other trafhe-calming options and 
needs to be coordinated with driveway access. 


Purpose 


e Change the entire look of a street to send a mes- 
sage to drivers that the road is not for fast driv- 


Ing. 


Considerations 


e Where costs are a concern, lower cost, equally 
effective traffic-calming strategies may be 
preferable. 


| 

| 

| 
| e Most cost-effective to build as a new street or | 
| where a street will soon undergo major recon- | 
struction for utility or other purposes. 
| 


Estimated Cost 

The cost can be high ($60,000 to $90,000 per 
block) to retrofit a street, but may be no extra to 
build a new street with this design if adequate right- 
of-way |s avaliable. 
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Adapted from Making Streets That Work, Seattle, 1996 
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32. WOONERF 


“Woonert”” (Street for living”) is a Duteh term for a Purpose 

common space created to be shared by pecestrians, biev- e Create a very low automobile volume, primarily 
clists, and low-speed motor vehicles. They are tvpically on local access streets. 

narrow streets without curbs and sidewalks, and vehicles e Create a public space for social and possibly 
are slowed by placing trees, planters, parkiny areas, and commercial activities and play by area children. 
other obstacles in the street. Motorists become the intrud- 

ers and must travel at very low speeds below 16 km/h (10 Considerations 

mu/h). This makes a street available for public use that is e A woonerf is generally not appropriate where 
essentially only intended for local residents. A woonert there is a need to provide nonresident motorists 
identification sign is placed at each street entrance. with access to services or through travel. 


e The design needs to keep vehicle speeds very 
low in order to make the streets safe for children. 


Estimated Cost 

The cost to retrofit a woonerf may be quite high, but 
there would be no extra cost if designed into the 
original construction. 


Motorists, bicyclists, and pedestrians Share the space on this 
woonerf or “living street” in Asheville, North Carolina. 


Consideration must be given to provide access by fire 


trucks, sanitation vehicles and other service vehicles 
(school buses and street sweepers), 1f needed. 
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TRAFFIC MANAGEMENT 


Although they are sometimes lumped together, traftic 
management and traffic calming are different tools and 
address different problems. Traffic management includes 
the use of traditional traffic control devices to manage 
volumes and routes of trattic. Trathic calming deals with 
what happens to traffic once it is on a street. For exam- 
ple, limiting access to a street (e.g., diverting traffic from 
entering a street on one end) may reduce the amount of 
trafic on that street, but will do nothing to affect the 
speed of the traffic that travels on that street or others. 
Traffic management and traffic calming are often com- 
plementary, and a plan to retrofit an area often includes 


a variety of tools. 


Comununities should think about the broader context of 
traffic. [fthere is too much traffic on any one street, it may 
be that there is too much traffic altogether. A more sig- 
nificant plan to reduce overall trathc volumes would be 
appropriate—encouraging and providing for alternate 
modes of travel by developing pedestrian and bicycling 
networks, implementing Transportation Demand Man- 
agement, enhancing transit systems, improving land-use 
planning, etc. Comprehensive trathe reduction or muitiga- 
tion strategies are important; however, these are beyond 
the scope of this guide. Resources that provide guidance 
on these issues are included in Chapter 7. 


Trafic calming and traffic management should be 
assessed from an areawide perspective. The problem 
should not just be shifted from one street to another. Al- 
though implementation usually occurs in stages, an over- 
all plan can be developed up-front, involving a larger 
neighborhood or area of the city. 


Traffic calming has also helped reduce motor vehicle 
trafhe volumes and increase walking and bicycling. For 
example, on one trathic-calmed street in Berkeley, CA, 
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Space in an urban neighborhood. 


the number of bicyclists and pedestrians more than dou- 
bled after the street was reconstructed with traflic-calm- 
ing tools,and motor vehicle volumes decreased by about 
20 percent (see Case Study No. 1; Chapter 6). Traffic 
volume reduction raises the question: Where does the 
trafic go? In the Berkeley case, trafic volumes on paral- 
lel streets did not account for all of the traffic that disap- 
peared from the traffic-calmed street. Ideally, the reduc- 
tion in traffic means that some people chose a different 
mode of travel, such as transit, walking, or bicycling. This 
is only feasible if a system is in place to support those 
modes. What 1s often the case in selective street redesign 
is that trafhe is routed onto other streets. It is desirable to 
keep trafhe on collector and arterial streets and off resi- 
dential streets. However, in many communities, arterials 
are already over capacity, and alternate routes may also 
involve other residential streets. 


Trathic management and traffic calming should involve the 


community. Neighborhood participation and the com- 


munity involvement process are discussed in Chapter 7. 


Specific trathc management countermeasures described in 
this section include: 

° Diverters 

* Full Street Closure 

¢ Partial Street Closure 


¢ Pedestrian Streets/Malls 
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33. DIVERTERS 
A diverter is an island built at a residential street inter- 
section that prevents certain through and/or turning 
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Forced Turn Diverter 


nloverments, Diverters affect people living in the neigh- 
borhood more than anyone else. Therefore, diverters 
should be considered only when less restrictive mea- 


sures are not appropriate. 
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Purpose 


* Discourage or prevent traffic from cutting 
through a neighbornood, 


Considerations 
¢ |mpacts residents more than through traffic. 


e Consider less restrictive measures first. 


e Evaluate traffic patterns to determine whether 
otner streets would be adversely affected. 


e Design diverters to aliow bicycle, pedestrian, 
and emergency vehicle access. If this cannect be 
done and the street is a major bicycle corridor, a 
diverter should not be used, 


e Diverters generally do not effectively address 
midblock speeding problems. 


* Diagonal diverters may be used in conjunction 
with other traffic management tools and are 
most effective when applied to the entire neigh- 
berhood street network. 


e Diverters snouid have strong neighborhood support. | 


°e The effect of diverters on service vehicles should 
be considered. 


Estimated Cost 


$15,000 to $45,000 each, depending on the type 
of diverter and the need to accommodate drainage. 


Truncated Diverter 


Four types of diverters are: diagonal, star. forced turn, and 
truncated. A diagonal diverter breaks up) cut-through 
movements and forces right or left turns in certain direc- 
tions. A star diverter consists of a star-shaped island placed 
at the intersection, which forces right turns from each ap- 
proach, A truncated diagonal diverter is a diverter with 
one end open to allow additional turning movements. 


Other types of island diverters can be placed on one or 
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Traffic diverters restrict certain traffic movements and 
should only be considered when less restrictive 
measures are not appropriate. 


more approach legs to prevent through and left-turn 
movements and farce vehicles to turn right. 


As with other trafic manageiment tools, diverters must 
be used in conjunction with other traffic management 
tools within the neighborhood street network. Any of 
these diverters can be designed tor bicyele and pedestri- 


AN) ACCS. 
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34. FULL STREET CLOSURE 


A full street closure is accomplished by installing a phys- 
ical barrier that blocks a street to motor vehicle traffic 
and provides some means for vehicles to turn around. 
Full street closures should be used only in the rarest of 
circumstances. Neighborhoods with cul-de-sac strects 
require extensive out-of-the-way travel, which is not a 
mere convenience issue, but has serious imphications for 
impacts on other streets. All crafhic is forced to travel on 
feeder streets. which has negative consequences for the 
people who live on those streets and forces higher levels 


of control at critical intersections. 


If a street closure is done, it should always allow for the 
free through movement of all pedestrians, including 
wheelchair users, and bicyclists. Emergency vehicles 
should also be able to access the street: this can be donc 
with a type of barrier or gate that is electronically oper- 
ated, permitting only large vehicles co traverse it. Exain- 
ples are mountable curbs or an accessway with a raised 
element in the center that a low vehicle would hit, 
though those treatments may not be able to stop pick- 
ups or sport utility vehicles. This is usually only appro- 
priate for places with no snow (otherwise the device 
would be covered with snow and the accessway could 
not be cleared). 
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Purpose 


Ultimate limitation of motor vehicle traffic to 
certain streets. 


Considerations 


Part of an overall traffic management strategy. 


Analyze whether other streets would receive 
diverted traffic as a result of the street closure, 
and whether alternative streets exist for through 
traffic. 


Provide a turnaround area for motor vehicles, 
including service vehicles, and provide for sur- 
face drainage. 


Full street closures may be considered for local 
streets, but are not appropriate for collector 
Streets. 


Do not use if the street is an emergency or 
school bus route. 


Do not adversely affect access to destinations in 
the community by pedestrians and bicyclists. 


Not an appropriate measure for addressing crime 
or other social problems. 


Estimated Cost 
The cost for a full, landscaped street closure varies 


from approximately $30,000 to $100,000, depend- 
ing on conditions. 
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35. PARTIAL STREET CLOSURE 


A partial street closure uses a semi-diverter to physically 
close or block one direction of motor vehicle travel into 
or out of an intersection; it could also involve blocking 
one direction of a two-way street. Partial street closures 
at the entrance to a neighborhood or area should con- 
sider the traffic flow pattern of the surrounding streets as 
well. The design of this measure should allow for easy 


access by bicyclists and all pedestrians. 


i 
This partial street closure is found in Phoenix, AZ. 


A partial closure provides better emergency access than 
a full closure. Since this design also allows motorists to 
easily violate the prohibitions, police enforcement may 
be required. If the partial closure only eliminates an en- 
trance to a street, a turnaround ts not needed; closing an 
exit will generally require a turnaround. 


Purpose 


e Prevent turns from an arterial street onto a resi- 
dential street. 


e Reduce cut-through traffic. 


e Restrict access to a street without creating one- 
way streets. 


Considerations 
e Do not adversely affect access by service vehicles. 


e Analyze whether less restrictive measures would 
work. 


e Analyze whether other focal streets will be 
adversely affected and/or access into or out of 
the neighborhood would not be adequate. 


e Will create out-of-the-way travel for residents 
and put additional traffic on other streets. 


e Consider impact on school bus routes, emer- 
gency access, and trash pickup. 


e Will not solve speeding issues; speeds may 
increase on the new one-way street. 


Estimated Cost 


A well-designed, landscaped partial street closure at 
an intersection typically costs approximately 
$10,000 to $25,000. They can be installed for less 
if there are no major drainage issues and landscap- 
ing Is minimal. 


Adapted from Making Streets That Work, Seattle, 1996 
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36. PEDESTRIAN STREETS/MALLS 


There are two types of pedestrian streets/mialls: (1) those 
that eliminate motor vehicle crathic (deliveries permitted 
during off-peak hours) and: (2) those that allow some 
motor vehicle traffic at very low speeds. The second type 
can be thought of as a pedestrian street that allows some 
motor vehicles, as opposed to a motor vehicle street that 


allows some pedestrians. 


Church Street in Burlington, Vermont, is a successful 
pedestrian street with market stalls, public art, 
landscaping, and cafes. 


Pedestrian streets have been successtul in places that are 
thriving and have high volumes of pedestrians. Examples 
of successtul pedestrian streets include Church Street in 
Burlington, VT; Downtown Crossing in Boston, MA; 
Maiden Lane in San Francisco, ((A; Occidental Street in 
Seattle, WA; Third Street Promenade in Santa Monica, 


CA; and, Fremont Street in Las Vegas, NV. 


Another option is to create a part-time pedestrian street, 
as is done, for example, in the French Quarter in New 
Orleans, LA, which uses removable barriers to close the 
street to motorists at night. 


i 
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Purpose 


e Create a significant public space in a downtown 
district, a tourist district, or a special events or 
marketplace area. 


e Enhance the experience for people in a commer- 
clal district. 


Considerations 


e Pedestrian streets (those that eliminate motor 
vehicles) created with the notion of attracting 
people in areas that are on the decline have usu- 
ally been unsuccessful. 


e The pedestrian environment can often be en- 
hanced through other measures, Including street 
narrowing/sidewalk widening and the addition of 
landscaping. 


Estimated Cost 


A pedestrian street can be created simply by block- 
ing either end of an existing street with nothing 
more than a few signs. Temporary pedestrian streets 
can be created for weekends or holidays. If the 
street is going to be a permanent public space, care 
should be taken in the design. Depending on the 
extent of the treatment (one block or several blocks) 
and the quality of the materials used, a true pedes- 
trian street can cost from $100,000 to several mil- 
lion dollars. 
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SIGNALS AND SIGNS 


Traffic control devices are often used by trafhe engineers 
to improve safety and access for pedestrians. In addition 
to marked crosswalks (sce countermeasure number 3), 
several other devices are available, including: 

* Trathc Signals 

¢ Pedestrian Signals 

¢ Pedestrian Signal Timing 

© Traftic Signal Enhancements 

© Right-Turn-On-Red Restrictions 

¢ Advanced Stop Lines 


© Signing 
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37. TRAFFIC SIGNALS 

Trafhe signals create gaps in the traffic flow, allowing 
pedestrians to cross the street. They should allow adequate 
crossing ume for pedestrians and an adequate clearance 
interval based upon a maximum walking speed of 1.2 m/s 
(4.0 ft/s). In areas where there is a heavy concentration of 
the elderly or children, a lower speed of less than 1.1 m/s 
(3.5 ft/s) should be used in determining pedestrian clear- 
ance ume. Signals are particularly important at high-use, 
mid-block crossings on higher speed roads, multi-lane 
roads, or at highly congested intersections. National war- 
rants from the Manual on Uniform Trathic Control 
Devices are based on the number of pedestrians and vehi- 
cles crossing the intersection, among other factors.’ How- 
ever, Judyment must also be used on a case-by-case basis. 
For example, a requirement for installing a traffic signal is 
that there are a certain number of pedestrians present. Ifa 
new facility is being built—a park or recreational path, for 
example—there will be a mew demand, and the signal 
could be installed in conjunction with the new facility 
based on projected crossing demand. There may also be 
latent demand if a destination is not currently accessible, 
but could become so with new facilities or redesign. 
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A traffic signal at a busy intersection with high volumes of 
pedestrians, bicyclists, and cars. 


In downtown areas, signals are often closely spaced, 
sometimes every block. Timed sequencing of signals may 
reduce the amount of time allotted per cycle for pedes- 
trian crossing to unsafe lengths. Signals are usually spaced 
farther apart in suburban or outlying areas, but similar 
considerations for pedestrian phasing should be made. 
When high pedestrian traffic exists during a majority of 
the day, fixed-time signals should be used to consistent- 
ly allow crossing opportunities. Pedestrian actuation 
should only be used when pedestrian crossings are inter- 
mittent and should be made accessible to all pedestrians, 
including those with disabilities. 
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Purpose 


e Provide intervals ina traffic system where pedes- 
trians can cross streets safely. 


Considerations 

e Where pedestrian traffic is regular and frequent, 
pedestrian phases should come up automatically. 
Pedestrian actuation should only be used when 
pedestrian crossings are intermittent. 


e Signal cycles should be kept short (ideally 90 
seconds maximum) to reduce pedestrian delay. 
Pedestrians are very sensitive to delays. 


e Marked crosswalks at signals encourage pedestri- 
ans to cross at the signal and discourage motorists 
from encroaching into the crossing area. 


Estimated Cost 
$30,000 to $140,000. 


Adapted from Making Streets That Work, Seattle, 1996 
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38. PEDESTRIAN SIGNALS 


Pedestrian signal indications should be used at trafhe sig- 
nals wherever warranted, according to the MUTCD. 
The use of WALK/DON’T WALK pedestrian signal 
indications at signal locations are important m many 
cases, including when vehicle signals are not visible to 
pedestrians, when signal timing is complex (e.g., there is 
a dedicated left-turn signal for motorists), at established 
school zone crossings, when an exclusive pedestrian 
interval is provided, and for wide streets where pedestri- 
an clearance information 1s considered helpful.’ 


| ~ uw 
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Pedestrian signals should always be clearly visible to 
the pedestrian while in the crosswalk and waiting on 
the far side of the street. 


The international pedestrian symbol signal is preferable 


and is recommended in the MUTCD. Existing WALK 


and DON’T WALK messages may remain for the rest of 


their useful life but should not be used for new installa- 
tions.’ Pedestrian signals should be clearly visible to the 
pedestrian at all times when in the crosswalk or waiting 
on the far side of the street. Larger pedestrian signals can 
be beneficial in some circumstances (e.g., Where the 
streets are wide). Signals may be supplemented with 
audible or other messages to make crossing information 
accessible for all pedestrians, including those with vision 
impairments. The decision to install audible pedestrian 
signals should consider the noise impact on the sur- 
rounding area. Much more extensive information on the 
use of accessible pedestrian signals (APS) and the types 
of APS technologies now available is provided online at 
www.walkinginfo.org/aps. 


Purpose 

e |ndicate appropriate time for pedestrians to cross. 
e¢ Provide pedestrian clearance interval. 
Considerations 

e Ensure that signals are visible to pedestrians. 


e When possible, provide a walk interval for every 
cycle. 


i 
e Pedestrian push buttons must be well posi- 
tioned and within easy reach for all approaching 
pedestrians. Section 4E.09 within the MUTCD 
provides detailed guidance for the placement of 
push buttons to ensure accessibility.* 
a 


Estimated Cost 
$20,000 to $40,000. 


START CROSSING 
WATCH FOR 
TURNING CARS 


FINISH CROSSING 
IF IN CROSSWALK 


DON'T CROSS 


WAIT ON CURB 


"TO CROSS 


PUSH BUTTON 


Example of an pedestrian regulatory sign used in 
conjunction with a pushbutton. The recommended 
language for such signs can be found in Section 
2B.44 of the MUTCD. 
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39. PEDESTRIAN SIGNAL TIMING 


There are several types of signal timing for pedestrian sig- 
nals, including concurrent, exclusive, “leading pedestrian 
interval” (LPT), and all-red interval. In general, shorter 
cycle lengths and longer walk intervals provide better 
service to pedestrians and encourage better signal com- 
pliance. For optimal pedestrian service, fixed-ume signal 
operation usually works best. Pedestrian pushbuttons may 
be installed at locations where pedestrians are expected 
intermuttently. Quick response to the pushbutton or 
feedback to the pedestrian should be programmed into 
the system. When used, pushbuttons should be well- 
signed and within reach and operable from a flat surface 
for pedestrians in wheelchairs and with visual disabilities. 
They should be conveniently placed in the area where 
pedestrians wait to cross. Section 4+E.09 within the 
MUTCD provides detailed guidance for the placement 
of push buttons to ensure accessibility. 


With a leading pedestrian interval, pedestrians get an 
advance walk signal before motorists get a green. This gives 
the pedestrians several seconds to establish their presence 

in the crosswalk before motorists start to turn. 


In addition to concurrent pedestrian signal timing 
(where motorists may turn left or right across pedestri- 
ans’ paths after yielding to pedestrians), exclusive pedes- 
trian intervals (see Traffic Signal Enhancements) stop traf- 
fic in all directions. Exclusive pedestrian uming has been 
shown to reduce pedestrian crashes by 50 percent in 
some downtown locations with heavy pedestrian vol- 
umes and low vehicle speeds and volumes.” With con- 
current signals, pedestrians usually have more crossing 
opportunities and have to wait less. Unless a system is 
willing to take more time from vehicular phases, pedes- 
trians will often have to wait a long time for an exclusive 
signal. This is not very pedestrian-friendly, and many 
pedestrians will simply choose to ignore the signal and 
cross if and when there is a gap in traffic, negating the 
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Purpose 


e A “Pedestrian Scramble” provides an exclusive 
pedestrian crossing phase with no conflicting 


traffic. 


e A Short all-red clearance interval provides a bet- 
ter separation between cars and pedestrians. 


Considerations 


e A “Pedestrian Scramble” usually creates a longer 
cycle length and a longer wait between crossings. 


e The Scramble may eliminate the ability to syn- 
chronize timing at adjacent traffic signals. 


e Scramble timing is most applicable to downtown 
areas with high pedestrian volumes (e.g., more 
than 1,200 pedestrian crossings per day). 


e Scramble timing eliminates conflicts with turn- 
ing vehicles if pedestrians and motorists obey 
their signals. 


e The benefits of this treatment may not extend to 
vision-impaired pedestrians. 


e Wider intersections require longer cycle lengths. 


e Longer walk or pedestrian clearance intervals 
may also lead to longer cycle lengths. 


e Use fixed-time operation unless pedestrian 
arrivals are intermittant. 


Estimated Cost 


Adjusting signal timing is very low cost and requires 
a few hours of staff time to accomplish. New signal 
equipment ranges from $20,000 to $140,000. 
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Exclusive walk phase or “Pedestrian Scramble.” 


potential safety benefits of the exclusive signal.’ Exclusive 
pedestrian phases do introduce a problem for pedestrians 
with visual impairments, as the audible cues associated 
with surging parallel traffic streams are no longer present, 
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The pedestrian has a dedicated walk phase at this 
intersection of a busy street and a tral! crossing. 


which makes it difficult to know when to begin crossing. 


A simple, useful change is the LPI. An LPI gives pedes- 
trians an advance walk signal before the motorists get a 
green light, giving the pedestrian several seconds to start 
in the crosswalk where there is a concurrent signal. This 
makes pedestrians more visible to motorists and 


motorists more likely to yield to them. This advance 


crossing phase approach has been used successfully in 


¢ a 
: mn 


The pedestrian has a dedicated walk phase and is allowed to 
cross diagonally at this intersection. 


several places, such as New York City, for two decades 
and studies have demonstrated reduced conflicts for 
pedestrians.* The advance pedestrian phase is particular- 
ly effective where there is a two-lane turning movement. 
To be useful to pedestrians with vision impairments, an 
LPI needs to be accompamed by an audible signal to 
indicate the WALK interval. 


There are some situations where an exclusive pedestrian 
phase may be preferable to an LPI. Exclusive phases are 
desirable where there are high-volume turning move- 
ments that conflict with the pedestrians crossing. 
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40. TRAFFIC SIGNAL ENHANCEMENTS 


A vaniety of trathe signal enhancements that can benefit 
pedestrians and bicyclists are available. These include 
automatic pedestrian detectors, providing larger traffic 
signals to ensure visibility, placing signals so that motor- 
ists Waiting at a red light can’t see the other signals and 
anticipate the green, and installing countdown signals to 
provide pedestrians wich information about the amount 
of ume remaining in a crossing interval. 


This countdown signal indicates to pedestrians the amount 
of time they have remaining to cross (until the flashing 
DON’T WALK ends). 


Countdown signals may be designed to begin counting 
down at the beginning of the walk phase or at the begin- 


ning of the clearance (flashing DON’T WALK) interval. 


Since pedestrian pushbutton devices are not activated 
by about one-half of pedestrians (even fewer activate 
them where there are sufficient motor vehicle gaps), 
new “intelligent" microwave or infrared pedestrian 
detectors are now being installed and tested in some 
U.S. cities. 
and WALK signals when pedestrians are detected. 


These automatically activate the red traffic 


Detectors can also be used to extend the crossing time 
for slower moving pedestrians in the crosswalk. Auto- 
matic pedestrian detectors have been found to improve 
pedestrian signal compliance and also reduce pedestrian 
conflicts with motor vehicles. However, they are. still 
considered experimental and their reliability may vary 


under different environmental conditions. 


More information on some of these technologies is 
available online at www.walkinginfo.org/pedsmart. This 
web site was developed in 1999 and includes informa- 


tion on several types of smart technologies, the problems 
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e Improve pedestrian accommodation at signal- 
ized crossings. 


Considerations 


e Pedestrian signals need to indicate the crossing 
interval by visual, audible, and/or tactile means 
if pedestrians with vision impairments are to 
take advantage of them. 


e The effects of pedestrian countdown signals on 
pedestrian safety are not well known. Further 
research is needed to better understand their 
effects. 


Se : 
Purpose ail 


Estimated Cost 


About $5,000 to add new pedestrian signals and 
mark crosswalks. 


they may address, and the vendors of the devices. Loca- 
tions where many of the devices were installed at that 
time are also included as case studies. 


Pedestrian Safety Guide and Countermeasure Selection System 


SHIAIIVA NVILSIYHS AD NOUVYLSNTI! 


PHOTO BY CARA SEIDERMAN 


41. RIGHT-TURN-ON-RED RESTRICTIONS 


A permissible Raght Turn on Red (IRTOR) was intro- 
duced in the 1970s as a fuel-saving measure and has 
sometimes had detrimental effects on pedestrians. While 
the law requires motorists to come to a full stop and 
yield to cross-street traffic and pedestrians prior to turn- 
ing right on red, many motorists do not fully comply 
with the regulations, especially at intersections with 
wide turning radu. Motorists are so intent on looking 
for traffic approaching on their left chat they may not be 
alert to pedestrians approaching on their right. In addi- 
tion, motorists usually pull up into the crosswalk to wait 
for a gap in traffic, blocking pedestrian crossing move- 
ments. In some instances, motorists simply do not come 
to a full stop. 


Prohibiting right turns can benefit pedestrian safety at 
some locations. 


One concern that comes up when RTOR is prohibited 
is that this may lead to higher right-tcurn-on-green con- 
tliets when there are concurrent signals. The use of the 
leading pedestrian interval (LPI) can usually best address 
this issue (see Countermeasure No. 39). Where pedes- 
trian volumes are very high, exclusive pedestrian signals 
should be considered. 


Prohibiting RTOR should be considered where and/or 
when there are high pedestrian volumes. This can be 
done with a simple sign posting, although there are some 
options that are more effective than a standard sign. For 
example, one option is a larger 762-mm by 914-mm 
(30-in by 36-1n) NO TURN ON RED sign, which 1s 
more conspicuous. For areas where a right-turn-on-red 
restriction 1s needed during certain umes, time-of-day 


restrictions may be appropriate. A variable-message NO 
TURN ON RED sign is also an option.’ 


Purpose 


® increase pedestrian safety and decrease crashes 
with right-turning vehicles. 


Considerations 

e Prohibiting RTOR is a simple, low-cost measure. 
Together with a leading pedestrian interval, the 
Signal changes can benefit pedestrians with 
minimal tmpact on traffic. 


e Part-time RTOR prohibitions during the busiest 
times of the day may be sufficient to address 
the problem. 


e Signs should be clearly visible to right-turning 
motorists stopped in the curb lane at the crosswalk. 


Estimated Cost 


$30 to $150 per NOTURNONRED sign plus 
installation at $200 per sign. Electronic signs have 
higher costs. 


= 


Example of an electronic blank-out sign for right-turn 
prohibition ( 
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42. ADVANCED STOP LINES 


At signalized intersections and muidblock crossings, the 
vehicle stop line can be moved farther back from the 
pedestrian crosswalk for an unproved factor of safety 
and for improved visibility of pedestrians. In some 
places, the stop line has been moved back by 4.6 to 9.1 
m (15 to 30 ft) relative to the marked crosswalk with 
considerable safety benefits for pedestrians. One study 
found chat use of a “Stop Here For Pedestrians” sign 
alone reduced conflicts between drivers and pedestrians 
by 67 percent. With the addition of an advanced stop 
line, this type of conflict was reduced by 90 percent 
compared to baseline levels.’ 


Advanced stop lines are used at this signalized crossing to 
improve sight distances and to give the motorist who initially 
fails to see the crosswalk more time to stop. The bicyclist 
can advance ahead, which aids in bicyclist safety, 
particularly with right-turning motorists. 


The advanced stop lines allow pedestrians and drivers to 
have a clearer view of each other and more time in 
which to assess each other’ intentions. The effectiveness 
of this tool depends upon whether motorists are likely 
to obey the stop line, which varies trom place to place. 


Advanced stop hnes are also applicable for non-signal- 
ized crosswalks on multi-lane roads to ensure that driv- 
ers in all lanes have a clear view of a crossing pedestrian. 


——— 


Purpose 
e Improve visibility of pedestrians to motorists. 


e Allow pedestrians to advance in a crosswalk 
before motor vehicles turn. 


Considerations 
e Effectiveness depends on motorist compliance 
with the marked stop line. 


e lf placed too far in advance of the crosswalk, 
motorists may ignore the line. 


¢ In some locations, a wider crosswalk may be an 
effective alternative. 


Estimated Cost 


There is no extra cost when the recessed stop line is 
installed on new paving or as part of repaving proj- 
ects. A STOP HERE ON RED (R10-6) sign can be 
used to supplement the recessed stop line. 
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43. SIGNING 


Signs can provide important informanon that can 
improve road safety. By letting people know what to 
expect, there is a greater chance that they will react and 
behave appropriately. For example, giving motorists 
advance warning of an upcoming pedestrian crossing or 
that they are entering a traffic-calmed areca will alert 
them to modify their speed. Sign use and movement 
should be done judiciously, as overuse breeds noncom- 
pliance and disrespect. Too many signs may also create 


visual clutter and signs can get lost. 


This experimental sign instructs drivers to yield to 
pedestrians when turning at this intersection. 


Regulatory signs, such as STOP, YIELD, or turn restric- 
tions require certain driver actions and can be enforced. 
Warning signs can provide helpful intormation, especial- 
ly to motorists and pedestrians unfamiliar with an area. 
Some examples of signs that affect pedestrians include 
pedestrian warning signs, motorist warning signs, NO 
TURN ON RED signs, and guide signs. 


Advance pedestrian warning signs should be used where 
pedestrian crossings may not be expected by motorists, 
especially if there are many motorists who are unfamiliar 
with the area. A new fluorescent yellow/green color 1s 
approved for pedestrian, bicycle, and school warning signs 
(Section 2A.11 of the MUTCD).. This bright color 
attracts the attention of drivers because it is unique. 


All signs should be periodically checked to make sure 
that they are in good condition, free from graffiti, reflec- 
tive at night, and continue to serve a purpose. In unusu- 
al cases, signs may be used to prohibit pedestrian cross- 
ings at an undesirable location and re-route them to a 
safer crossing location, or warn pedestrians of unexpect- 
ed driver maneuvers. It 1s preferable to ereate sate cross- 


ines where there are clear pedestrian destinanons. If 
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Purpose | 

e Provide regulation, warning, or information to road | 
users as to what to expect and how to behave. 


Considerations 


e Overuse of signs breeds noncompliance and dis- 
respect. Too many signs can lead to visual clut- 
ter with the result that a driver is not likely to 
read or pay attention to any of the signs. 


e Traffic signs used on public property must com- 
ply with the Manual on Uniform Traffic Contro! 
Devices (MUTCD). 


e Signs should be checked to assure adequate 
nighttime reflectivity. 


$50 to $150 per sign plus installation costs. 


ae 


Estimated Cost 


f 
| Manual on Uniform Traffic Control Devices (MUTCD) 
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unexpected driving mancuvers occur at what is an 
otherwise legal pedestrian crossing, an evaluation should 
be done to find ways to remedy or prevent the unsafe 


motorist maneuvers. 
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OTHER MEASURES 


In addition to the more traditional engineering treat- 
ments described in other sections of this chapter, there 
are several other countermeasures that should be consid- 
ered under specific circumstances. For example, crossings 
in the vicinity of a school warrant consideration of the 
recommendations related to school zone improvements. 
The countermeasures described in this section include: 


¢ School Zone Improvements 
* Neighborhood [denuty 
* Speed Monitoring Trailer 


¢ On-Street Parking Enhancements 


Pedestrian/Driver Education 


Police Enforcement 
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44. SCHOOL ZONE IMPROVEMENTS 


A variety of roadway improvements may be used to 
enhance the satety or mobility of children in school 
zones. The use of well-trained adult crossing guards has 
been found to be one of the most effective measures for 
assisting children in crossing streets sately.. Sidewalks or 
separated walkways and paths are essential for a safe trip 
from home to school on foot or by bike. Adult crossing 
guards require training and monitoring and should be 
equipped with a bright and reflective safety vest and a 
STOP paddle. Police entorcement in schoo] zones may 
be needed in situations where drivers are speeding or 
not yielding to children in crosswalks. 


Children leaving school in this Honolulu suburb walk 
their bikes to the intersection where a crossing guard 
controls movements. 


Other helpful measures include parking prohibitions 
near intersections and crosswalks near schools; increased 
child supervision at crossings; and the use of signs and 
markings, such as the school advance warning sign 
(which can be fluorescent yellow/green) and SPEED 
LIMIT 25 MPH WHEN FLASHING. Schools should 


"safe routes to school" plans and work with 


develop 
local agencies to identify and correct problem areas. 
Marked crosswalks can help guide children to the best 
routes to school. School administrators and parent- 
teacher organizations need to educate students and par- 
ents about school safety and access to and from school. 
Education, enforcement, and well-designed roads must 
all be in place to encourage motorists to drive appropri- 
ately. 


One of the biggest satety hazards around schools is par- 
ents or caretakers dropping off and picking up their chil- 
dren. There are two immediate solutions: (1) there needs 
to be a clearly marked area where parents are permitted 
to drop off and pick up their children, and (2) drop- 
off/pick-up regulations must be provided to parents on 
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Purpose 
e Provide enhanced safety around schools. 


Considerations 

e Safety must be a combined effort between local 
traffic officials, police, school officials, parents, 
and students. 


| 
| 
| 
| 
Estimated Cost | 
Costs would depend on the school zone treatment 
selected. For example, if signs were chosen, costs 
might include $50 to $150 per sign plus installa- | 
tion costs. 


Manual of Uniform Traffic Control Devices (MUTCD) 


the first day of school. Drop-off areas must be located 
away trom where children on foot cross streets or access 
the school. Parent drop-off zones must also be separated 


cereencere manana os na 


Vehicles must slow down to enter the tight curve of 
this modern roundabout in a school zone in 
Montpelier, Vermont. The roundabout creates a safer 
interaction between vehicles and pedestrians. 
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from bus drop-off zones. [f parents can be trained to do 
it right at the start of the school year, they are likely to 
continue good behavior throughout the year. 


For a longer term solution, it ts preferable to create an 
environment where children can walk or bicycle sately 
to school, provided they live within a suitable distance. 
One concepe char has been successful in some commu- 
nities is the concept of a “walking bus.” where an adult 
accompanies children co school, starting at one location 
and picking children up along the way. Soon, a tairly 
sizeable yroup of children are walking in a regular for- 
mation, two by two, under the supervision of a respon- 
sible adult, who is nundful of street crossings. The pres- 
ence of such groups affects drivers’ behavior, as they tend 
to be more watchful of children walking. Parents take 
turns accampanying the “walking school bus” in ways 


that fit their schedules, 
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45. NEIGHBORHOOD IDENTITY 


Many neighborhoods or business districts want to be 
recognized for their unique character. This can enhance 


the walking environment and sense of community. 


PHOTO BY PETER LAGERWEY 


An identity sign in Seattle’s Wallingford neignborhood 
marks an entry to the area. 


Examples of treatments include gateways, trattic calming, 
welcome signs, flower planters, banners, decorative street 
lighting, unique street name signs, and other details. 
Neighborhood identity treatments rarely provide any 
direct traffic improvements, but they help develop inter- 
est in enhancing the community. 


Purpose 


e Increase the visibility of a neighborhood or dis- 
trict and support community efforts to define 
their neighborhood. 


Considerations 


e Supports community efforts, but has no direct 
traffic benefits. 


Estimated Cost 


$50 to $150 per sign. Some signs may cost more 
because they are usually custom made. 


DOWNTOWN 


é 


Adapted from Making Streets That Work, Seattle, 1996 
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46. SPEED-MONITORING TRAILER 


Speed-monitoring trailers—sign boards on trailers that | Purpose 
display the speed of passing vehicles—are used by police _ ¢ Enhance enforcement efforts through public 


departments and transportation agencies as educational education and awareness. 
tools that can enhance entorcement eftorts directed at 
speed compliance. Speed radar trailers are best used in _ Considerations 

| © Occasional enforcement is needed to supple- 


ment the speed-monitoring trailers. 


residential areas and may be used in conjunction with 
Neighborhood Speed Watch or other neighborhood 
safety education programs. They can help raise residents’ @ Speed-monitoring trailers are not a substitute for 
awareness of how they themselves are often those speed- engineering measures. 
ing, not just “outsiders.” Speed trailers are not substitutes e Should not obstruct pedestrian travelway or 
for permanent actions, such as traftic-calming treat- sightlines. 


Estimated Cost 


$10,000 to $15,000 to purchase the speed-moni- 
toring trailer, plus the cost to move the trailer to dif- 
ferent locations and to monitor the trailer. 
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PHOTO BY DAN BURDEN 


Speed-monitoring trailers let motorists know the speed limit 
and the speed they are traveling. 


Speed-monitoring trailers can be used at several loca- 


tions and should have occasional police monitoring and 


cutorcemient to mamtun driver respect. Adapted from Making Streets That Work, Seattle, 1996 


—- 
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47. ON-STREET PARKING ENHANCEMENTS 

On-street parking can be both a benefit and a detriment 
to pedestrians. On-street parking does increase positive 
“friction” along a street and can narrow the effective 
crossing width, both of which encourage slower speeds; 
parking can also provide a buffer between moving motor 
vehicle trafic and pedestrians along a sidewalk. In addi- 
tion, businesses reliant on on-street parking as opposed 
to parking lots are more geared toward pedestrian access. 
This attention can foster a more vibrant pedestrian com- 


mercial cnviromment. 


On-street parking in Concord, Massachusetts, shields 
pedestrians from moving traffic. 


On the other hand, parking creates a visual barrier 
between motor vehicle traffic and crossing pedestrians, 
especially children and people using wheelchairs. There- 
fore, where there is parking, curb extensions should be 
built where pedestrians cross. Parking needs to be 
removed on the approaches to crosswalks. 


At least 6 m (20 tt) of parking should be removed on the 
approach to a marked or unmarked crosswalk and about 
6 m of parking should be removed downstream from the 
crosswalk. Some agencies require that parking be 
removed 9 to 15 m (30 to 50 ft) from intersections for 
pedestrian safetv reasons. Well-designed curb extensions 
can reduce these distances and maximize the number of 
on-street parking spaces. 


Purpose 


e Provide motorist access to destinations along a 
Street. 


e Aid in speed reduction by increasing friction 


along the street. 


e Provide a buffer between sidewalk edge and 


moving traffic. 


Considerations 


e Parking may take up space desired for other 
uses, such as wider sidewalks or bicycle lanes. 


e Approaches to crosswalks and 


intersections 


should be cleared and curb extensions added at 


crossing locations for pedestrian safety. 


e Parking meters should be used in downtown 
areas where there is a need for parking turnover, 


This can generate revenue for the community. 


Estimated Cost 


$30 to $150 per sign. About $300 per parking meter 
and installation. Curb paint and stall marks or strip- 
ing costs are additional (optional). 
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48. PEDESTRIAN/DRIVER EDUCATION 

Providing education, outreach, and traminy is a key strat- 
egy in increasing pedestrian and motorist awareness and 
behavior. While efforts most certainly provide mforma- 
tion, the primary goal of an educational strategy 1s to 
motivate people to alter their behavior and reduce reck- 
less actions. To implement the strategy, an integrated, 
multidisciplinary approach that links hard policies (e.g., 
changes in infrastructure) and soft policies (e.g., public 
relations campaigns) and addresses both pedestrians and 


drivers has the greatest chance of success. 


Education oftens starts at an early age with structured 
programs for elementary school students. 


There are several broad approaches to education that can 
be conducted with moderate resources. They include 1) 
highhghting pedestrian features when introducing new 
infrastructure; 2) conducung internal campaigns within 
the organization to build staff support tor pedestrian 
safety programs; 3) incorporating pedestrian safety mes- 
sages into public relations efforts; +) developing relation- 
ships with sister state agencies and statewide consumer 
groups; and 5) marketing alternative travel modes. 


There are three specific types of educational campaigns 
— public awareness, targeted campaigns, and individual 
campaigns. Public awareness campaigns are a vreat 
example of a vehicle used to garner public support. An 
effective campaign can “lay the groundwork” for subse- 
quent pedestrian safety initiatives and can increase the 
likehhood of their success. Cantpaigns to target groups 
are usually aimed at changing behavior patterns in spe- 
cific groups of people (e.g., motorists, elderly, school 
children). Since changing behavior in these groups can 
be a long and arduous task, these campaigns tend to be 
ongoing efforts auned at long-term results. Individual 
campaigns differ from campaigns at target groups 
because the audience 1s reached through an intermedi- 
ary. Intervention occurs at an individual level through 
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Purpose 
e Provide information to roadway users. 


ee  e re tt 


¢ To motivate a change in specific behaviors to 
reduce the risk of pedestrian injuries. 


Considerations 


to think about their own travel attitudes and 


e Educational messages should encourage people 
behaviors and make more informed choices. 


e Pedestrian educational campaigns must be a 
part of a long-term and ongoing traffic safety 
program. 


¢ Educational programs and materials should be 
sensitive of different groups of people. 


e Outreach material should be interesting and 
involve visual as well as written messages. 


e Difficulty in gaining political support needed to 
ensure a comprehensive program. 


e Difficulty in introducing safety education within 
established school system curriculums. 


Estimated Cost 


Costs vary widely depending on type of educational 
programs used. 


safety guards, doctors and other authority figures. Using 
these different approaches in concert reaches a broader 
audience and increases the likelihood of long-term suc- 
cess in changing attitudes and behaviors. 
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49. POLICE ENFORCEMENT 

Police enforcement is a primary component in preserv- 
ing pedestrian right-of-way and maintaining a safe envi- 
Well-publicized 
enforcement campaigns are often effective in deterring 


ronment tor all modes of travel. 


careless and reckless driving and encouraging drivers to 
share the roadway with pedestrians and bicyclists when 
combined with strategically installed traffic control 
devices and public education programs. Most impor- 
tantly, by enforcing the trattic code, police forces implant 
a sense of right and wrong in the general public and lend 
credibility to trathe safety educational programs and traf- 


tic control devices, 


Police enforcement of motorist yielding behavior at 
pedestrian crossings Is one ingredient needed for 
creating a safer walking environment. 


Over the years, police departments around the country 
have consistently enforced trathc laws pertaining to driv- 
ing under the influence, speeding, and running red 
lights. They have developed effective and socially 
accepted methods for measuring this behavior and 
apprehending offenders. However, enforcement of right 
of way laws has proven more difhculrc, as police forces 
have tocused attention on more objective violations 
and/or not provided appropriate training to police ofh- 
cers. Good enforcement requires enforcing traditional 
trathe laws as well as ensuring equal protection tor driv- 
ers as well as pedestrians and bicyclists. 


There are a number of actions that municipalities can 
use to implement enforcement campaigns designed to 
protect pedestrians. These include increased police pres- 
ence around school zones, residential neighborhoods, 
and other areas with high pedestrian activity; “pedestri- 
an stings” involving police otticers in civilian clothing; 
and high profile, hard hitting mass media campaigns to 
sign-post change and help set the public agenda. Some 
enforcement campaigns require special legislation to 
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Purpose 
e Increase driver-awareness of the need to share 
the roadway 


e Reduce pedestrian-related traffic crashes 


ferent neighborhoods, age/ethnic groups, etc. 


e Jo avoid PR problems, police officers need to be 
trained properly beforehand 


e Enforcement should be conducted with the help 


| 
| Considerations 
| of staff support and awareness of the courts 


| 
| 
| 
| 
| 
* Campaigns must be sensitive to the needs of dif- 
| 
| 


e Enforcement operations should be focused on 
drivers rather than pedestrians 


e Enforcement operations should begin with warn- 
ings and flyers before moving on to issuing cita- 
tions for violations 


Estimated Cost 


Cost varies depending on amount of training, num- 
ber of officers involved, public relations work, dura- 
tion of the program, and other factors 


a ee ee a ee ee a 


provide a legal basis tor stricter crosswalk codes or right 
of way changes while other campaigns operate under 
existing ordinances. 
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The 49 engineering, education, and enforcement coun- 
termeasures are described in Chapter 5. Included in this 
chapter are case stuches that ilustrate these treatments 
and/or programs as implemented in a state or munici- 
pality. Examples are included from 20 States and the 
countries of Canada and Switzerland. Provided on the 
following pages is a list of the 71 case studics by coun- 
termeasure group. A more detailed matrix showing the 
case studies by specific countermeasure is included in 
Appendix B on pages 302-303. 


Fach case study includes a description of the problem 
that was addressed, relevant background information, a 
deseription of the nnplemented solution, and any quan- 
tirative results from evaluation studies or qualitative 
assessments. Also meluded for each study is a point of 
contact in the event that further information is desired. 
Please note that in some cases. the specitic individual 
listed may have left the position or agency. There should 
still be someone at the municipal or state ageney chat is 
tanuliar with the project and can provide any supple- 
mental information, 


Not all trattic control devices (TCDs) in the case stud- 
1es comply with the MUTCD. FIIWA does not endorse 
the use of non-comphanrt TCDs except under experi- 
mentation, which must be approved by the FHWA 
Office of Transportation Operations. 
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Case Study Title 


Serpentine Street Design 

55th Street Corridor Improvements 
Park Road Restriping 

Downtown Revitalization Partnerships 
Accessibility During Construction 

Old Town Improvements 

Solutions from Citizen Input 

Curb Extensions in Rural Village 
Safe Routes to School Program 
High-Volume Pedestrian Crossings 
Small Town Traffic Calming 

Park Trail Bridges 

Fifth Street Traffic Calming 
Roundabout for Downtown Revitalization 
Redesign far Streetcar Access 

Street Redesign for Revitalization 
Bridgeport Way Corridor Improvements 
ADA Curb Ramps 

Large Intersection Solutions 

Granite Street Traffic Calming 
Pedestrian-Friendly Redesign 
Berkshire Street Traffic Calming 
Exclusive Pedestrian Phasing 

Main Street Redesign 

Illuminated Crosswalk 

Traffic Calming and Emergency Vehicies 
School Zone Improvements 
Pedestrian Crossing Devices 

Gateway Treatments 

Raised Crosswalk at School 

Speed Tables at BWI Airport 

Trail Intersection Improvements 

Safe Schoo! Route Mapping 
Staggered Median 

Curb Extensions for Transit Access 
Double-Ladder Crosswalks 
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Roadway Design 


Intersection Design 


@ Traffic Calming 


Traffic Management 


Signals and Signs 


Case Studies 


Other Measures 
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Case Study Number 


IDE 


Case Study Title 


Zebra Crosswalk Markings 

School Zone Traffic Calming 

Third Street Promenade 

Vermont Street Footbridge 

Greenway Pedestrian Bridge 

Pfluger Pedestrian-Bicycle Bridge 
Grade-Separated Trail Crossing 

state Street Pedestrian Mall 

Elm Street Traffic Calming 

Leland Street Redesign 

seventh Avenue Traffic Calming 

Main Street Roundabout 

school Zane Roundabout 

Harold Street Traffic Calming 

Curb Bulbouts with Bicycle Parking 
Traffic Calming Program 

Chicanes for Traffic Contra! 

Mid-Block Speed Table 

Emergency Vehicles and Traffic Calming 
Neighborhood Traffic Circles 

Speed Humps for Cut-Through Traffic 
Raised Intersection 

Woonerf-Style Develooments 

Wall street Revitalization 

Churcn Street Marketplace 
Pedestrian Countdown Signals (1 of 2) 
Pedestrian Countdown Signals (2 of 2) 
Antimated Eyes Signa! 

Leading Pedestrian Interval (1 of 2) 
Leading Pedestrian Interval (2 of 2) 
Red Light Camera Enforcement 

Red Light Photo Enforcement 
Advance Yield Markings 

Radar Trailers in Neighborhoods 
Neighborhood Speed Watch Programs 
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Pedestrian Facility Design 


Roadway Design 
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Intersection Design 


Traffic Calming 


Traffic Management 


Signals and Signs 


Other Measures 


BERKELEY, CALIFORNIA 


CASE STUDY NO. 1 


Serpentine Street | 


PROBLEM | | | ie 


Milvia Street was becoming more difficult for pedes- 
trians and bicyclists to travel because of motorists 
using it to avoid traffic congestion on the parallel 
arterial routes between north Berkeley and downtown 
Berkeley and the University of California. 


BACKGROUND 


Milvia Street is primarily a residential street with a large 
number of pedestrian traffic generators 1n close proxim- 
ity to each other, including three daycare centers, a pre- 
school, two elementary schools, a junior high school, 
and a city park. Milvia Street is located between two 
parallel arterials that provide an effective connection 
between north Berkeley and the downtown and Uni- 
versity areas. As such, it was being used by motorists to 
avoid the stoplights on those arterials. When combined 
with a difficult offset intersection at the corner of 
Delaware, this had created a difficult place where pedes- 
trians, cyclists, parked cars and fast moving cars were 
mixing in a confined street. Further, a six-story office 
building was to be built nearby, which would increase 
traffic and make traveling along and across the street 
more difficult for pedestrians. After a considerable com- 
munity effort to influence the office building project, 
the City received roughly $100,000 from the develop- 
ers to prevent adverse impacts from the new trafhic it 
would generate on Milvia. 


ey 1 


Prepared by Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina Highway 
Safety Research Center. 


Information provided by Chuck DeLeuw, City of 
Berkeley, CA and Mourad Bouaouina, University of 
Californaia at Berkeley. 


=: | 
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SOLUTION 


A “slow street” plan from proposed by Urban Ecology, a 
local non-profit organization. ‘The City retained trans- 
portation consultant Kenneth M. Bankston Associates to 
evaluate the Urban Ecology plan and alternatives. The 
report was used by City Public Works and Parks and 

fatertront Department staff in coordination with local 
residents and street users to develop a recommended plan 
for a “slow street.” With the mitigation funds from the 
developers and some additional city funds, the plan was 
unplemented in 1989 to create the “Milvia Slow Screet.” 


The design covers roughly six blocks of residenual street 
in which 30 curb bulb-outs were placed to narrow the 
street at intersections and imid-block locations. These 
bulb-outs and planted islands create a serpentine design, 
which requires vehicles to slow and negotiate a wind- 
ing path along the street. 


Trattic calming improvements within the serpentine 
design were also intended to increase the aesthetic quali- 
ty of the street. The bulbouts and islands were landscaped 
and maintained by the local neighborhood residents. 
Some stamped concrete paving was installed near the 
new building to create a rumble strip for the entrance 
way, a decorative sign was erected notifying drivers that 
they are entering a calmed, residential neighborhood. 
Finally, the entire street was re-paved, speed humps were 
also installed on several blocks, the cracked sidewalks 
were redone, and ADA-compliant ramps were installed to 
make the sidewalk accessible to all pedestrians. 


RESULTS 


As the first street in Berkeley to have speed humps 
installed, Milvia attracted considerable attention. There 
has been opposition from the fire department because 
speed humps may increase the difficulty of emergency 
response teams. Some bicyclists were concerned about 
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Mid-block alignment shifting parallel parking 
from one side to the other. 


the design because it did not provide a straight path for 
riding, it included speed humps, and removed previous- 
lv-exisung designated bicycle lanes. Drivers who used 
the street to cut-through between arterials also were 
unhappy with the project because they did not like 
driving over speed humps. Other residents were con- 


ar, 
¢ 


Para 
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Mid-block landscaped bulb-out with parailel 
parking. 


cerned because traveling over speed humps and other 
raised devices can jar vehicles and cause pain for disabled 


and elderly passengers. 


In 1990, a year after implementation, graduate students 
at the University of Califormia evaluated trathe speeds 
and volumes, including pedestrian and bicycle volumes. 
During the afternoon peak, the number of pedestrians 
increased from 63 to 93 (48 percent) on one block and 
trom 42 to 95 (126 percent) on a second block of the 
street. An opinion survey was given to 18 people living 
within 3 blocks of the street and 14 other street users. 
Over 80 percent felt that the slow street improved 
pedestrian safety. 
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The study also found that daily motor vehicle volumes 
were lowered by the project from 540 to 441 (18 percent) 
on the first block and 500 to 399 (20 percent) on the see- 
ond block. Post-project mean vehicle speeds along the 
street ranged from 14.6 mi/h to 16.1 mi/h (23.5 
km/h-26 km/h) at the speed humps and trom 17.0 mi/h 
to 20.0 mi/h (27 km/h-32 km/h) between the humps. 


Though no official speed data have been collected 
recently along the Milvia “slow street’, periodic obser- 
vation shows that speeds continue to be slower than 
before the improvement, and motor vehicle traffic vol- 
umes are also lower. In addition, the street landscaping 
increased the attractiveness of the neighborhood. 


Since the installation, Milvia Street resident and origi- 
nal supporter of the “slow street” concept, Kate Obe- 
nour, feels that the street has become much safer and 
that the number and severity of accidents has decreased 
dramatically. The success of Milvia Street has led to the 
installation of speed humps on over twenty other streets 
in Berkeley. However, it should be noted that, after 
installation of over 150 speed humps, the Fire Depart- 
ment and members of the disabled community 
expressed concerns about adding more. As a result, a 
moratorium on speed hump construction is in place 
until adoption of a formal trathc calming policy. 


CONTACT 


Peter K. Hillier 

Assistant City Manager for Transportation 
2180 Milvia Street, 5th Floor 

Berkeley, CA 94704 

Phone: (510) 981-7000 

E-mail: phillier@ci.berkeley.ca.us 


REFERENCES 


Bankston, Kenneth, and Associates. “Final Keport-—Proposed Slow Sereet 
Design Evaluation in Berkeley, Calitornia,” February LO8s. 

Bouaouina, Mourad and Robinsion, Bruce. “An Assessment of Neizhborhood 
Trathe Caling: Milvia Slow Street in Berkeley, Califonma,” Submitted 
to Professor E. Deakin, University of Calitoma at Berkeley, Fall 1990), 
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BOULDER, COLORADO 


CASE STUDY NO. 2 


55th Street Corridor In 


PROBLEM a= 


High traffic volumes and speeds were creating an 
unsafe and unpleasant walking and bicycling envi- 
ronment along 55th Street in Boulder, Colorado. 


BACKGROUND 


Residents near 55th Street were concerned about 
speeding vehicles and high trattic volume in the corri- 
dor where the posted speed limit was 56 km/h (35 
mu/h). Residents had difficulty entering 53th Street 
from numerous side streets, and they had expressed con- 
cerns about the dithculty of crossing and the unpleas- 
antness of walking along 55th Street. They believed that 
prior improvements on nearby Cherryvale Road, made 


by Boulder County, had diverted excessive traffic onto 
55th Street and exacerbated this problem. 


New concrete raised crossing with pedestrian 
refuge median on 55th Street. 


Prepared by Bill Cowern and Mike Sweeney, City of 
Boulder. 
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SOLUTION 


A Capital Improvement Project was muplemented to 
provide improved bicycle and pedestrian facilities in the 
corridor, and to provide some trafhe calming for vehi- 
cles. The following improvements were made: 


* A continuous sidewalk was constructed on the east- 
side of 55th Street. 


¢ Bicyele lanes were provided on both sides of 35th Street. 


* A _ bicycle/pedestrian underpass was constructed 
along the Centennial Trail alignment. 


¢ ‘Two raised crossings and one raised intersection 
were constructed, with pedestrian refuge islands at 
both of the raised crossing locations. 


The project intended to improve transportation opera- 
tions tor all modes of travel by providing a number of 
transportation upgrades, including bicycle lanes, pedes- 
trian facilities, speed mitigation devices and left turn 
access lanes on 55th Street. Intersection improvements 
at the Arapahoe Road and Baseline Road intersections 
were also a part of the project. To accomplish these 


goals, approximately $1.7 million was spent to construct 
the improvements. 
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New bicycle/pedestrian underpass beneath 55th Street. 
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RESULTS 


Staff conducted a before and after study by collecting 
transportation data before and after the project and 
comparing the results of this data collection with the 
goals of the project. According to the study, both trav- 
el speeds and traffic volumes decreased after the com- 
pletion of the project. Table 1 shows that approximate- 
ly 3,000 vehicles appear to have been diverted from 
Bata Streee. 


A review of the peak hour traffic volumes at the inter- 
section of Arapahoe and 35th Street showed reduced 
trafic volumes traveling north-south through the inter- 


section following the project (see Table 2). 


A corresponding increase in traffic turning to and from 
55th Street north of Arapahoe Road suggested that traf- 
fic was diverting east and west along Arapahoe Koad 
instead of traveling north-south on 55th Street between 
Arapahoe Road and Baseline Road. 


Travel speeds in the corridor were significantly reduced, 
and the 85th percentile speed in the corridor is closer 
to the speed limut than it was prior to project construc- 
tion. There was substantial traffic diversion as a result of 
the project, but it does not appear that this diversion has 
caused any other issues in the area. The diverted trafhic 
appears to have been dispersed to several different road- 
ways or eliminated. 


With the addition of several improved bicycle facilites, 
the amount of bicycle activity in the corridor is sub- 
stantially higher than it was prior to construction of the 
project. However, a safety issue developed at the inter- 
section of 55th Street and Arapahoe Road, where bi- 


cycles were being hit by turming traffic. 


Travel Speeds (85th Percentile Speed) 
Before Project After Project Difference 


67km/h 61 km/h -6km/h 
(42 mi/h) (38 mi/h) (-4 mi/h) 


Table 1. Speed and Volume Data. 


Peak Period 


AM peak period 
Noon peak period 
PM peak period 


Before Project 


1245 vph 
660 vph 
1162 vph 


Before Project 


12,400 vpd 


After Project 


924 vph 
441 vph 
891 vph 


second Raised Crossing on 55th Street. 


Pedestrian improvements appear to have met with 
nuxed success. The new underpass is well utilized, but 
there does not appear to be any other increase in pedes- 
trian activity in the corridor, Overall, the decrease in 
tratfic speeds and volumes has increased pedestrian safe- 
ty along the street. 


CONTACT 


Bill Cowern 

Transportation Operations Engineer 
City of Boulder 

PO Box 791 

Boulder CO 80306 

Phone: (303) 441-3266 

Fax: (303) 441-4271 

E-mail: CowernB@ci.boulder.co.us 


Traffic Volumes 


After Project Difference 
-3,000 vpd 


9,400 vpd 


Change 
-321 vph 


-219 vph 
-271 vph 


Table 2. Arapahoe and 55th north-south through traffic. 
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ALLEGHENY COUNTY, PENNSYLVANIA 
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PROBLEM 


Throughout the 1990's, Lakeshore Drive, a park 
access road in North Park, experienced increasing 
volumes of motor vehicle, bicycle, and pedestrian 
traffic. In the 1980's, the open section, two-way road 
was striped with a 1.5 m (5 ft) bicycle lane on one 
side. Absent proper enforcement, over time this sub- 
Standard bicycle accommodation became overrun 
with two-way bicycle and pedestrian traffic, creating 
conflicts and confusion for all road users. 


BACKGROUND 


Pedestrian and bicycle safety concerns were first iden- 
tified in the Allegheny County Parks system in the late 
1980's. In response to those concerns, the County 
completed a Trail Improvement Feasibility Study in 
1990, Tlowever, the recommendations of the study 
were never implemented. 


In the spring of 2001 an accident occurred in another 
county park, South Park, which killed three pedestrians, 
the driver of an errant car, and a passenger in the vehi- 
cle. This accident brought the safety of pedestrians and 
bicychsts to the forefront in Allegheny County. As a 
result, the County revived its commitment to increasing 
the safety of pedestrians and bicyclists in each of the 


county parks. 


Specitic safety concerns for North Park included the 
following: 


¢ Wrong way bicycle riding and the use of vehicular 
lanes by bicyclists due to congestion in the designat- 
ed bieycle lane. 


Prepared by John Buerkie, Pashek Associates, 
Pittsburgh, PA. 
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¢ Bicycle and pedestrian conflicts in the designated 
bicycle lane. 


¢ The presence of only one bicycle lane on a two-way road. 


« The presence of dangerous intersection crossings. 


SOLUTION 


Recommendations in the 2001 Master Plan tor North 
Park were built upon the concerns raised in the 1990 
plan. To reduce conflict, che County designed and built 
separate facilities for each travel mode. Bicycle lanes 
were provided on each side of Lakeshore Drive, giving 
cyclists the opportunity to travel with the direction of 
motor vehicle traffic (a requirement of the Moror Vehi- 
cle Code). In addition, a 1.5 m (5 ft) pedestrian path- 
way for walkers and joggers was located adjacent to the 
bicycle lane on the right hand side of the road. 


Where space was limited and traffic patterns pernntted, the 
roadway was designated as one-way, allowing contnuation 
of all three travelways for the bicyclists and pedestrians. In 


this case, a bicycle lane with an adjacent pedestrian path 


Striping of three travelways—center lane for one-way 


vehicle flow, a parallel flow bicycle lane on the right, 
and a contra-flow bicycle lane on the left. 
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Bicycle lanes are marked with words and symbols as shown to 
indicate proper travel direction. Note that this symbol is not 
what is currently recommended in the MUTCD. 


was striped on the nght side of the road and a contra tlow 
bicycle lane was striped on the lett side of the road. 


Lane widths were also adjusted. To free up space to 
accommodate wider bievcle lanes and pedestrian path- 
ways, the width of the vehicular lane was reduced to 3.1 
m (10 ft). In order to ensure that the width of the biey- 
cle and pedestrian lanes were able to accommodate 
changes in peak demand, the master plan recommended 


taking regular peak period pedestrian and bicycle counts. 


Finally, signs and markings were added co designate the 
respective corridors created for each mode and to edu- 
cate travelers on proper use of the facility. This was 
accomplished through painting traditional traffic mark- 
ings on the pavement as well as posting rules and regu- 
lanons that establish what is expected of each trai user. 


KEEP 


LEFT :RIGHT 
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Informational signs educate patrons about traffic safety. in the park. 


RESULTS 


Approxunately 1.6 km (1 mi) of striped pedestrian and 
bicyele lanes on Lakeshore rive were installed in the 
sumer of 200] for a total cost of approximately 
$150,000 (for planning. design and construction). The 
project was designed and unplemented in-house, by the 
Allegheny County Department of Public Works. Simi- 
lar improvements were made later in South Park. 


Given the short time the improvements have been in 
place, 10s difficult to scientifically validate the results, 
However, field observations made im August of 2001 
indicate the unprovements have been successful. Mode 
separation, wider bicycle and pedestrian lanes, and bet- 
ter signage have made the North Park roadway sater and 
more comfortable for pedestrians. Not only have che 
changes resulted in reducing the conflicts between the 
various non-motorized modes, but the implementation 
of the reconumendations has also resulted in calming 
trate in the adjacent vehicle lanes and has made driv- 
ers nore aware of the other transportation modes oper- 
ating within the roadway corridor. Kesponse from the 
public has been very positive. 


CONTACT 


John O. Buerkle, Jr, RLA, AICP 
Pashek Associates 

619 East Ohio Street 
Pittsburgh, PA 15212 

Phone: (412) 321-6362 
E-mail: jouerkle@pashekla.cam 


Y HELMET LAWS 
ANVGIO HEADPHONES - KEEP ALERT 
LEASH YOUR PET 
DO NOT BLOCK TRAFFIC 
PLACE TRASH IN RECEPTICLES 


PEDESTRIANS KEEP TOWARDS GRASS 
RICYCLISTS KEEP TOWARD MOTOR VEHICLE LANE 
STAY IN DESIGNATED LANE 


PEDESTRIANS WALK LEFT FACING MOTOR TRAFFIC 
BICYCLISTS RIDE RIGHT WITH MOTOR TRAFFIC 

MO MOTOR VEHIOLES ON TRAILS 

PASS LEFT AFTER SOUNRING WARNING 


K RIGHT 
STA 


On TRAIL 
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CLEMSON, SOUTH CAROLINA 


PROBLEM ak 


Downtown Clemson was once the vibrant cultural 
center of a college town. As the downtown lost many 
of the qualities that made it a desirable destination, 
pedestrian safety was jeopardized along with the aes- 
thetic appeal and charm of the area. 


BACKGROUND 


The City of Clemson is a distinctive small town adyja- 
cent to Clemson University. This relationship attracts 
thousands of students to the City of Clemson daily, for 
shopping, dining, and entertainment needs. In the late 
1980s several of the well-known old brick storefronts of 
downtown had disappeared under heavy coats of paint, 
wood and alumimum facades. Crosswalks were faded, 
worn, and practically non-existent. Citizen surveys indi- 
cated concerns with the impression left by the area, 
especially the bleak appearance coupled with increased 
randalism, trash and litter problems. Walking 1s the pri- 
mary means of access to the restaurants and retail estab- 
lishments within the corridor for both students and vis- 
itors, and there were many potential pedestrian and 
vehicle conflicts to be addressed. 


SOLUTION 


Recognizing downtown Clemson as a major compo- 
nent of the city’s image, citizens, merchants, and local 
government officials jointly established the Downtown 
Development Corporation with the mission to improve 
the downtown business area for businesses, patrons, and 
pedestrians. An Appearance Review Board was estab- 
lished along with performance standards and design 


Prepared by Arzu Yilmaz, City Planner, City of | 
Clemson, SC, Ara ny 


CASE STUDY NO. 4 


guidelines for the downtown area and for other major 
corridors in the city. 


As part of the initial efforts, a resource team presented a 
detailed report outlining the strengths and weaknesses 
of the downtown business district and the necessary 
revitalization steps. In general terms, the major recom- 
mendations of the report included: 


¢ Improve the physical appearance of downtown, 
including umification of design and_ streetscape 
iniprovements, providing more green spaces, and 
alleviating trash and litter; 


¢ Improve pedestrian safety, including installing brick 
surfaced pedestrian crosswalks, mandatory “stop for 
pedestrian in crosswalk” warning signs, enforcement 
of existing on-street parking regulations, enforce- 
ment of motorist yielding to pedestrians, and advanc- 
ing ADA accessibility; 

¢ Identify a retail mix that meets all existing markets 
using input from the focus groups, market data, and 
retail market feasibility studics; 

¢ Investigate the possibility of extending the university 
parking shuttle system route to include stops within 
the downtown area. 


Pedestrian activity on College Avenue. 
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Although it seemed to be an ambitious program, these 
recommendations had the backing of City ofticials, the 
University, and the Chamber of Commerce. The first 
two phases of improvements took place during 1990 
and 1991 and cost approximately $500,000. The City 
matched a $250,000 grant from the South Carolina 
Governor's Office with $220,000 in public tunds and 
the remainder $30,000 came from donations by resi- 
dents, students, and alumni. Thirty trees and fourteen 
outdoor benches were private gifts. In addition, a $2.25 
million dollar, low interest, revolving loan pool was 
established by the local banks to expedite building ren- 
ovations in accordance with the development plans that 
were approved by the Appearance Review Board 


Pedestrian enhancements on College Avenue at Sloan Street 
include brick pavers, curb ramps, and new landscaping. 


Since then, improvements have expanded beyond the 
downtown boundaries into the adjacent areas. Projects 
have included the beautification of the area through the 
extension of streetscape improvements, realignment of 
streets, installation of miast-arm signals, decorative 
pedestrian crossings, and landscaping. In the early 1990s 
a complementary unified entrance to downtown Clem- 
son and the University’s campus was created, and the 
city improvements were uurrercd on the university 
property directly across from downtown as an alumni 
class project. Also during this time, private downtown 
merchants invested in extensive facade improvements. 


RESULTS 


The City of Clemson was able to identify the need for 
revitalizing downtown and providing a safe pedestrian 
environment for local patrons. After the revitalization 
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effort was completed, downtown Clemson reduced the 
amount of pedestrian and vehicle conflicts, slowed traffic 
through the downtown area, and significantly increased 
the awareness of pedestrian safety via design and regula- 
tion in its revived aesthetic and economic corridor. 


Today downtown 1s an attractive, safe, and pedestrian 
friendly urban space. A healthy nux of eclothiers, music 
stores, bookstores, florists, banks, restaurants, and coffee 
houses provide numerous shopping options, personal 
services, and dining opportunities for residents, students, 
and tourists. The pedestrian improvements support the 
economic revitalization effort and also increase the safety 
and comfort of pedestrians in downtown Clemson, SC. 


CONTACT 


Arzu Yilmaz 

City Planner 

City of Clemson 

Department of Planning and Codes Administration 
PO Box 1566 

Clemson, SC 29633 

Phone: (864) 653-2050 

E-mail: ayilmaz@cityofclemson.org 
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ALBANY, NEW YORK 


CASE STUDY NO. 


Accessibility During 


PROBLEM aS 


Providing accessible pathways for all pedestrians dur- 
ing roadway construction and maintenance projects. 


BACKGROUND 


The N. Pearl Street Reconstruction project was an cle- 
ment of “The Capitalize Albany Economic Develop- 
ment Plan” to rebuild the city’s roadway infrastructure 
and establish a pedestrian-friendly streetscape. The 
reconstruction site was within close proximity of l-787's 
exit and entry ramps, and it remains a major generator 
of vehicular and pedestrian traffic within Downtown 
Albany. Substantial pedestrian traffic is generated by 
employees, tourists, and residents whose destinations 
include a federal othice building, off-street parking lots, 
a historic district, a mayor theater, and popular eateries. 


The Americans with Disabilities Act (28 CFR Part 35) 
and the Americans with Disabilities Act Accessibility 
CGiudelines require that temporary pedestrian facilities, 
including those associated with construction and main- 


tenance, must provide safe and convenient access tor 
persons with disabilities. FHWA regulations (23 CFI 


652.5) require that provision for safe accommedation of 


pedestrians (and bicyclists) is given full consideration 
during construction. 


The 1996 New York State Department of Transportation 
(NYSDOT) Bicycle And Pedestrian Policy extends this 
requirement to maintenance and protection of traffic 
(MPT) for pedestrians in work zones during highway 
construcuon and other construction activitics. NYS- 
DOT, through a number of pedestrian safety initiatives, 
is currently upgrading its standard specifications for the 


Prepared by James M. Ercolano, Pedestrian Specialist, 
New York State Department of Transportation. 
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“Sidewalk Closed” and “Sidewalk Open’ (with direction 
arrow) signs were posted on N. Pearl Street. 
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ADA compliant channelization to a pedestrian crossing 
was provided at N. Pearl and Clinton Street. 


MPT. The work zone at N. Pearl Street, Albany reveals 
that practices have already advanced significantly. 


SOLUTION 


Pedestrian-related MPT at the N. Pearl Street. site 
included the use of signs to indicate closed sidewalks 
and crossings as well as altermate sidewalk routes and 
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Cane-detectable fences were installed beside 
Sidewalk widening and new curb work on N. Pearl Street. 


crossings. Cane-detectable orange construction fences 
were intended to channel pedestrians to temporary and 
existing sidewalks and street crossings. Orange fencing 
was also installed to enclose the entire site and create a 
barrier between building stoops, their sidewalks, and 
new sidewalk widening and curb construction. A tem- 
porary nud-block crossing with a curb ramp was also 
constructed to improve access to the federal building. 


RESULTS 


The N. Pearl Street site passed NYSDOT inspection for 
pedestrian accommodation, and scored above average 
for retention ef ADA-related public right-of-way acces- 
sibility. The cost of the specific pedestrian accommoda- 
tions was not available, but NYSDOT is exploring sep- 
arating costs by mode for future construction and main- 
tenance projects. NYSDOT's pedestrian-oriented 
MPT plan successfully provided a level of pedestrian 
safety consistent with the type of work zone, location, 
duration of activity, and pedestrian and other trathe vol- 
umes operations. The plan also reduced the number of 
conflicts between pedestrian, motorist, and bicycle traf- 
fic movements on N. Pearl Street in Albany. 


CONTACT 


James M. Ercolano, Pedestrian Specialist 
New York State Department of Transportation 
1220 Washington Avenue 4-134 

Albany, NY 12232-0414 

Phone: (518) 485-8291 

Fax: (518) 457-8358 

E-mail: jercolano@gw.dot.state.ny.us 
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EUREKA, CALIFORNIA 


CASE STUDY NO. 
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PROBLEM ak 


Improvements were needed to make Eureka’s Old 
Town District more pedestrian friendly. 


BACKGROUND 


Inspired by Sacramento, CA and other cities in the 
region that had beautified their historic districts, the 
City of Eureka Planning and Engineering Departments 
and concerned citizens of Eureka began to work 
together in 1972 to revitalize the City’s “Old Town” 
District. The area included a wide variety of Victorian 
shops, homes, and the historic Carson Mansion. A con- 
ceptual plan and constuction drawings were developed, 
and over the years, a variety of streetscape unprovements 
were made to beautify the area, making it more friend- 
ly to pedestrians, shoppers, and tourists. 


SOLUTION 


The City of Eureka has installed a variety of treatments 
along 2nd Street from “C” Street to “M” Street includ- 
ing bulb-outs, S-curves, raised islands, trees, benches, 
pedestrian lighting, exposed aggregate/brick sidewalks, 
and special features to crosswalks and intersections. 
Additionally, parking was removed from portions of 
cach side of the street where sidewalks and planters 
were installed. The City of Eureka has been working on 
this concept through the years and expanding this treat- 
ment on the side streets from Humboldt Bay to 3rd 
Street with the last portion being completed in 1997. 


Prepared by Laurie Actman, Patrick McMahon, Henry 
Renski, University of North Carolina Highway Safety 
Research Center, and Gary Boughton, City of Eureka, CA. 
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Looking down Second Street from L Street showing 
bulb-outs, brick crosswalks, brick and exposed aggregate 
sidewalks, traffic island, lighting, trees, street, and the 
famous Carson Mansion in the background. 


Since the early 1970s the average cost has been about 
$150,000 per block, which has included sidewalks, 
planters, lighting, streets, underground utiliues, ete. 
Approximiately 27 blocks were completed. In addition, 
Clark Plaza, the Gazebo, and numerous parking lots in 
Old Town were also added. The Eureka Kedevelop- 
ment Agency funded the ulnprovements. 


RESULTS 


The 2nd Street portion of “Old Town” 1s now a signif- 
icant attraction for tourists and local residents to visit, 
walk and shop. The area has a variety of establishments 
with sidewalk seating and high pedestrian volumes. 
Many activities, including an annual Fourth of July fes- 
tival, weekly farmers markets, free weekly summer con- 
certs, and monthly Saturday Night Arts Alive programs 
are now centered in “Old Town”. 


Trattic volume on the corner of 2nd and “L” Streets is 
now 2,500 ADT, and Traffic Engineering Analyst Dan 
Moody estimates it to be higher in the more developed 
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portions of the “Old Town” district. Despite the success 
of the project, there has been some discussion of tearing 
out parts of the pedestrian improvements to install addi- 
onal on-street parking. Moody belteves that this 
pedestrian environment took some time to create and 


would be sadly missed if removed. 


Pedestrian improvements continue to be used to com- 
plement Eureka’ historic district revitalizanon efforts. 
With the help of pedestrian-triendly design, some art 
gallery and studio businesses that closed after the devel- 
opment of a mall in the late 1980s are coming back, and 
new office space 1s being developed. Some ot the same 
pedestrian treatments built in the 1970s are being 
extended towards downtown Eureka, with curb bulb- 
outs on 4th, Sth ,“E™, "°F? and “Gr” Streets. Although 
these projects are not identical to the 2nd Street miprove- 
ments, they have similar curb bulb-outs and incorporate 
brick pavers, trees, and pedestrian-seale lighting. 


Locking west on Second Street from L Street showing 
curved street, bulb-outs, streetlights, trees, brick crosswalks, 
and ballards. 


The City is currently constructing a boardwalk along 
the Eureka Waterfront between “C™ and “G™ Streets. 
This boardwalk incorporates many pedestrian-triendly 
features, including bricks, sidewalk embossing. planters. 
benches, pedestrian hehting, banners, arts, and historic 


Interpretive signing. 


Although issues still complicate the redevelopment of 


Eureka’s watertront and many parts of downtown and 
the historic district, the director of Eureka’s Main Street 
program believes that the pedestrian-supportive envi- 
ronment of the area contributes greatly to the revital- 


ization process. 


CONTACT 


Gary D. Boughton 

Deputy City Engineer 

City of Eureka, 531 K Street 

Eureka, CA 9550] 

Phone: (707) 441-4187 

Fax: (707) 441-4202 

E-mail: ghoughton@eurekawebs.com. 
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GRAND JUNCTION, COLORADO 


CASE STUDY NO. 7 
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PROBLEM as 


As urban growth expanded, a quiet country road 
became a major north-south street, and residents 
became concerned about increased vehicle speeds and 
heavy truck traffic, difficulty entering and exiting drive- 
ways, and the safety of bicyclists and pedestrians. 


BACKGROUND 


The Grand Junction Public Works Department recog- 
nized several years ago that First Street, a rural two-lane 
road with no curb, gutter, or sidewalks, was beginning to 
develop speed and congestion problems. Though there 
was a posted speed limit of 56 
km/h (35 mi/h), it was common 
for vehicles to travel at over 81 
km/h (50 mi/h) on First Street. A 
1992 road use study suggested 
accommodating the increasing vol- 
ume on the street by adding a cen- 
ter left-turn lane to remove turning 
trathc trom the through lanes. 


Initially, the plans to redesign First 
Street by expanding the right-of- 
way for the road (most of which 
was already owned by the city) was 
strongly opposed by many of the 
residents. Although most residents 


First Street was a two-lane road with no curb, gutter, 
or Sidewalks before it was improved. 
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| Prepared by Laurie Actman, Patrick McMahon, Henry 
 Renski, University of North Carolina Highway Safety 
! Research Center, and Jody Kliska, Grand Junction, CO 


The improvements to First Street included curbs and sidewalks, gutters that are used 
as bicycle lanes, raised medians, and raised crosswalks. 


pedestrian access, they did not want to encourage any 
more vehicles to use their residential street as a way into 
town, A black walnut tree, which stood in the right-of- 


Transportation Engineering Department. 
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way needed to widen the road, became the symbol of 
project opponents. 
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SOLUTION 


Several public meetings were held and two newsletters 
were distributed describing the issues surrounding the 
city’s plans for the First Street reconstruction. Through 
this process, traffic calming features were incorporated 
into the project. To reduce the project's impact on res- 
idents, the city offered to narrow the travel lanes to 3.36 
m (11 ft), rebuild the stone walls in several residents’ 
yards, build retaining walls, and move a driveway. 


The final design involved the construction of two lanes 
plus a center turn-lane with raised medians in four loca- 
tions to slow traffic and provide for safer pedestrian 
crossings along a 0.81 km (0.5 mi) section of First 
Street. Curbs and 1.5 m (5 ft) sidewalks were added 
adjacent to the road on both sides of the street, cutung 
back 1 m (3 ft) at driveways to insure a level cross-grade. 
Gutters were added with a width of 1.5 m (5 ft) to dou- 
ble as bicycle lanes. Three speed tables were installed, 
two of which function as crosswalks. These raised cross- 
walks pass diagonally chrough a median, forcing pedes- 
trians to look toward oncoming vehicles before crossing 
the second half of the street. At che same ume as the 
road reconstruction, all of the local utilities and irriga- 
tion systems were diverted underground and replaced 
by “historic” lighting fixtures. 


RESULTS 


After the project’s construction, trathe volume rose from 
10,372 ADT to 12,313 ADT. The roadway successfully 
accommodated this tratic increase, which was primarily 
due to the overall population growth of Grand Junction. 
Although vehicle crashes also increased slightly from five 
in the 22 months before the project to seven in the 20 
months afterward, four of the post-project crashes 
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Medians, speed tables, and raised crosswalks have 
been effective at reducing vehicle speeds. 


occurred when a vehicle struck a median island and the 
project effectively reduced speeds. The 85th percentile 
speed decreased from 63 km/h (39 mi/h) before the 
project to 55 km/h (34 mi/h) afterwards. The total cost 
of the project was approximately $850,000, 


Pedestrian and bicycle use of the roadway also 
increased. Betore the project, one resident wondered, 
“Why are you putting in sidewalks? Nobody ever walks 
on this street.” Now many pedestrians and bicyclists use 
the roadway to go to a middle school at the south end 
of the project, and many residents walk for recreation. 
According to a resident, the pedestrian and bicycle 
improvements inspired other residents to take more 
interest in walking around the neighborhood and main- 
taining their property. Not only had he observed sig- 
nificantly more pedestrians on the street, but he saw 


lifelong neighbors out walking for the first ume. 


The sidewalks, raised medians, and raised crosswalks on 
First Street accommodate pedestrians effectively. 


CONTACTS 


Jody Kliska 

City of Grand Junction 

2551 River Street 

Grand Junction, CO 81505 
Phone: (970) 244-1591 

Fax: (970) 256-4115 

E-mail: jodyk@c!.grandjct.co.us 


T. Kent Herbert, P.E. 

City of Grand Junction 

250 N. Fifth Street 

Grand Junction, CO 81501 
Phone: (970) 244-1445 

Fax: (970) 256-401 1 

E-mail: kenth@c!.grandjct.co.us 
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FORT PLAIN, NEW YORK 


Curb Extensions 


PROBLEM ia 


A more pedestrian-oriented design was desired for 
the downtown area of a rural village, particularly 
along two state highways with heavy truck volumes. 


BACKGROUND 


Fort Plain, New York is a small village along the Erie 
Canal between Utica and Albany New York. The vil- 
lage is located within the Mohawk Valley Heritage Cor- 
ridor, a region that is redefining its local economy with 
an emphasis on tourism. The downtown includes the 
crossing of two State Highways, Route 80 and Route 
5-S. Both have a posted speed limit of 48 km/h (G0 
mi/h). Route 5-S runs down Main Street, has an ADT 
of about 6,000, and carries a high percentage of truck 
trattic. Route 80 has an ADT of about 10,000. Since 
the construction of the Interstate system in the 1960s 
and 1970s, rural Main Streets like Fort Plain have been 
eftectively bypassed by a majority of motor vehicle traf- 
fic. This has provided an opportunity to revisit the 
design of these streets from a more pedestrian-oriented 
perspective. Since Main Street is a part of the New York 
State touring route system, maintenance of the street 1s 
shared, with the village responsible for sidewalks and 
NYSDOT responsible for the roadway. 


SOLUTION 


When Route 5-S was programmed for reconstruction 
in the early 1990s, New York State DOT's Region 2 
office saw the opportunity to incorporate a series of 
pedestrian enhancements. NYSDOT and the commu- 


Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Paul Evans, Regional 
Landscape Architect, NYSDOT Utica Office. 


a amen daphne ssn bevbobesarpmsasaban sab bid oes carnal a aah aera dn tinal emerald 


Pedestrian Safety Guide and Countermeasure Selection System _| 


CASE STUDY NO. 8 


OS 


“ateROK. Balt 


S\NGLE LIME ITEM 649 On 2b 


f 10830 
ag 4 aa a : 
FIGURE PROVIDED BY PAUL EVANS 


AP HOR. t full 


na 


the intersection of State Route 80 and State Route 5S. 


nity worked together on a solution that created wide 
sidewalks, new marked pedestrian crossings, and a new 
fountain set in recycled brick pavers in the village 
ereen, What may look like a relatively simple project 
when completed was actually a complex effort that 
involved the relocation of utilities, new street hghting, 
sidewalks, and new pavement within the context of a 
historic village. 


One of the key elements of the project requiring a design 
compromise was the use of curb extensions at pedestrian 
crossings. While a common feature in many New York 
Stare communities, curb extensions were new to Fort 


Plain. NYSDOT snowplow operators were concerned 
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PHOTO BY JEFF OLSON 


about hitting the extensions during the winter season. 
Even with extensive training and participation in snow- 
plow rodeo compeutions, a design compromise was 
needed before the extensions could be installed. 


The solution reached in Fort Plain required the curb 
extensions to be designed approximately 0.6 m (2 fo) 
less than the full width of the adjacent parking bays. 
This allowed snowplows to drive parallel to the rows of 
parked cars without coming into potential contact with 
the leading edge of the curb extensions. 


Benefits of the curb extensions included shortening the 
crossing distance and reducing the amount of time 
pedestrians were exposed to traffic when crossing the 
street. The curb extensions also provided additional 
sidewalk space. Within this additional space, curb ramps 
and period street lighting were installed, which other- 
wise would have intruded on the sidewalk because of 
adjacent front steps at various building entrances. 


RESULTS 


The installation of curb extensions has provided simple 
but important benefits to the Village of Fort Plain. The 
total cost of the project, paid by New York state trans- 
portation funds, was approximately $3.2 million. The 
Village was responsible for maintaining the sidewalks 
and street lighting. After more than five years, the instal- 
lation still looks well maintained, with no evidence of 
damage to the curbing or other materials. Pavement 
markings are worn but not significantly different from 
other locations in the region. Traffic volumes and large 
vehicle movements have not been adversely affected by 
the new design, and pedestrian movements are 
enhanced by the improvements provided. One resident 
who was interviewed during a recent field visit said he 
was a disabled veteran who liked to go the post office 


Curb extensions provide significant increased 
sidewalk space on Main Street. 
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cach day, and that the new sidewalks and curb ramps 
were the best thing that ever happened in the village. 
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Recycled brick pavers from Main Street were used in 
sidewalk setbacks and for the paving surface around the 
restored fountain on the village green. 


New design guidelines not in place at the time of this 
project would suggest a few minor modifications, such 
as an improved pattern for ladder-style pavement mark- 
ings, the use of separate ramps for each side of the 
pedestrian crossings, and the addition of tactile warnings 
for pedestrians with visual impairments. It is also pos- 
sible that a more aggressive traffic calming treatment 
could be applied in a village of this scale, possibly 
including a median and pedestrian refuge islands. How- 
ever, knowing the budget, location, and conditions of 
this street prior to the project, the pedestrian enhance- 
ments provided on Main Street in Fort Plain are a sig- 
nificant achievement. 


CONTACT 


Paul Evans, Regional Bicycle/Pedestrian Coordinator 
New York State Department of Transportation, Region 2, 
Utica 

Utica State Office Building 

Genesee Street 

Utica, NY 13501 

Phone: (315) 793-2433 

E-mail: pevans@gw.dot.state.ny.us 


REFERENCES 


Field visit notes and photographs, Fall 1996 NYSDOT/FHWA Mohawk 
Valley Enhancements Tour, J.Olson. with thanks tw NYSDOT 
Revion 2, Utica. 
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MARIN COUNTY, CALIFORNIA 


CASE STUDY NO. 9 


Safe Routes to Sc hool Pi } 


PROBLEM iT |] ieee 


A low percentage of children were walking or bicycling 
to school, which contributed to poor physical health in 
children, traffic congestion, and air pollution. 


BACKGROUND 


Marin County ts located across the Golden Gate Bridge 
from San Francisco. It has been the home to many well- 
known bicycle and pedestrian advocacy initiatives, 
including the Safe Routes to School Program of the 
Marin County Bicycle Coalition (MCBC). In 1999, the 
California Legislature passed a significant Safe outes to 
School law, Assembly Bill §475, which established a 
statewide, $1,000,000 program which required “...the 
Department of Transportation, in consultation with che 
Department of the Califormia Highway Patrol, to estab- 
lish and administer a Safe LLoutes to School Construction 
Program.” Marin County has quickly developed a model 
program that 1s already yielding significant changes in the 
mode share of children walking and bicycling to school. 


SOLUTION 


MCBC’s Safe Routes to Schools program combines 
promotional and educational programs with locally- 
based design solutions to improve physical conditions 
for children walking and bicycling to school, provide 
skills training, and offer mode choice incentives. Devel- 
oped in nine pilot communities, education/promotion 
and engineering/infrastructure are the principal com- 
ponents of the program. 


pow — - = 


Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Wendi Kallins, Program 
Director, Marin County Bicycle Coalition. 
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EDUCATION/PROMOTION 

Throughout the school year, MCBC provides pedestri- 
an and bicycle safety skills training along with curricu- 
lum materials to help students understand modal choic- 
es and the umpact of their choices on the environment. 
Events such as Walk and Bike to School Day are tailored 
by each school to meet their needs. Some schools 
schedule events weekly; others schedule them once a 
month. Two schools use volunteers as crosswalk moni- 


tors on these days. 


A significant success of the program is the Frequent 
Rider Miles contest that rewards students for walking and 
bicycling to school. Students use pre-made tally cards to 


keep track of the number of times they walk, bicycle, car- 
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Fairfax children walk and bike to school on International 
Walk to Schoo! Day October 8, 2003. 


pool, or bus to school. Points are earned for cach trip, 
and a rattle is held with prizes at the end of the school 
year. The grand prize at each school 1s a new bicyele. 


ENGINEERING/INFRASTRUCTURE 

Schools in two communities, Mill Valley and Fairfax, 
mapped typical routes that students used to walk and 
bicycle to school and proposed safety unprovements along 
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these routes. Using this analysis, Fairfax applied for and 
received a Transportation Enhancements grant trom the 
County Congestion Management Agency to complete 
the vaps in the sidewalks along a major school route. Mill 
Valley has applied for funding to improve access to and 
from a focal bicyele path and to provide enhanced pedes- 


trian crossings throughout the community. 


RESULTS 


Significant changes im student modal shares have been 
documented by MCBC for the 2000-2001 school vear. 
Data collected through student surveys in 2000 show 
that about 23 percent of students walked or bicycled to 
and from school. Surveys given at che end of the school 
year in 2001 found that the mode share for walking and 
bievcling had increased to 33 percent. This amounts to 
more than 3,500 children walking or bieveling to and 
from the nme schools meluded im the pilot program. 
Equally significant, the data show chat carpooling 
increased trom 12 percent to almost 20 percent. and the 
percentage of children being driven alone in their par- 


ents’ cars decreased from about 66 percent to 48 percent. 


Advantages favoring Marin County include a climate 
that is generally nuld and conducive to outdoor recre- 
ation, a progressive-minded population that is open to 
change and innovation, the well-organized efforts of 
MCBC advocates, and the resources provided through 
the State of Calitornia Sate Routes to Schools legisla- 
tion. Phe statewide program has received significant 
support, and was recently re-authorized with a substan- 
gal budget appropriation, 


CONTACT 


Wend) Kallins, Project Coordinator 
Safe Routes to Schools 

P.O, Box 201 

Forest Knolis, CA 94933 

E-mail: wkallins@igc.org 

Web: www.saferoutestoscnools.org 


REFERENCES 


Mori County Bievele Caution Sate ooutes ta Schools Web site: warw.sate 
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LAS VEGAS, NEVADA 


CASE STUDY NO. 10 


oR 
rv 


2 


High Volume Pedestrian C 


PROBLEM Tt ft 


A methodology was needed to guide the design of 
pedestrian crossings in areas with very high pedestri- 
an volumes. 


BACKGROUND 


Pedestrian crossings are commonly designed to meet 
existing conditions. Pavement markings are generally 
aligned to match the existing locations of curb ramps or 
to match sidewalk widths, not considering the potential 
tor large volumes of pedestrians at high traffic intersec- 
tions. The sidewalks and crossings may not allow suth- 
cient space for large volumes of people, causing pedes- 
trians to walk outside of the marked crossing in adjacent 
motor vehicle lanes, and creating unsate conditions for 
both pedestrians and motorists. 


The Las Vegas Strip serves large volumes 
of both vehicles and pedestrians. 


Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Richard Romer, Orth-Rogers 
Consulting. 
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Clark County, Nevada includes the famous Las Vegas 
Strip and many other locations with lnigh pedestrian 
traffic in its jurisdiction. Many of the roadways in these 
areas are six lanes and the intersections of the arterial 
roadways are very wide, creating dangerous conditions 
Where pedestrians nix with vehicles. Therefore, safer 
and more comfortable sidewalks and pedestrian cross- 
ings were needed. 


SOLUTION 


In the nnd-1990's, Clark County engineers and plan- 
ners developed a methodology for sizing pedestrian 
crossing facilities based on pedestrian trattic volumes. 
This methodology is described in a 1997 Transportation 
Research Board paper, entitled, “Integrated Systems 
Methodology tor Pedestrian Traffic Flow Analysis.” 


he technique takes an analytical perspective to quantify and 
assess the safety and comfort of pedestrians. It requires three 
basic elements of the pedestrian transportation system to be 
considered: 1) sidewalks or walkways; 2) mid-block or inter- 
section corner, holding, or queuing areas; and 3) pedestrian 
crossings of roads, railway lines, or other physical features of 
the transportation network, The methodology takes a sys- 
tems approach that identifies key relationships between these 
three pedestrian elements at a signalized intersection. Ir can 
be used to evaluate existing pedestrian conditions ac an inter- 
section, and to develop decision support tools to evaluate the 
potental need for new signalized at-grade intersection 
pedestrian elements or a grade-separated pedestrian facility. 


At the same time that this methodology was bemg 
developed, the Nevada Office of Trathe Safety and 
Clark County hosted a weeklong charrette entitled 
“Creating a More Walkable Las Vegas” in April, 1996. 
Using the proposed model and a variety of analytical 
tools, a broad-based series of recommendations were 
made through a professional team led by Dan Burden of 
Walkable Communities, Inc. 
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TAKEN FROM TRANSPORTATION RESEARCH RECORD 1578. 
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This graphic shows the relationships between pedestrian 
elements at the corner of an intersection as defined in the 
Romer/Sathisan “Integrated Systems Methodology for 
Pedestrian Traffic Flow Analysis.” 


RESULTS 


While no single event or technical document can be 
solely responsible tor creating change, the past decade 
has seen considerable changes in the pedestrian envi- 
ronment in Las Vegas. Public and private investments 
have enhanced pedestrian movements, yet in some 
cases, they have made them more difticult. At several 
major intersections, pedestrian bridges have been devel- 
oped linking large casino properties on all four corners 
of the intersection at the second floor level, and pro- 
hibiting at-grade pedestrian crossings. New landscaped 
medians have been provided along the strip, enhancing 
nud-block crossings i some locations, but restricting 


pedestrian crossings at others. 


The methodology has been used in Las Vegas to 


Pedestrian bridges are provided across all four legs of the 
intersection of Tropicana and Las Vegas Boulevard South. 
Pedestrians may not cross at-grade. 
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improve the design of pedestrian facilities at all the new 
mega-resorts constructed over the last few years. This 
systems analysis has been used on several public roadway 
projects, such as the ones for Flamingo Road and Trop- 
icana load. Also, the concept has been used to estab- 
lish a public safety perspective to support an ordinance 
that regulates the placement of newsracks. Similarly, it 
was used in an Obstructive Use ordinance that estab- 
lishes a specific threshold standard for sidewalk pedestri- 
an traffic flow and regulates and prohibits mobile activ- 
ities, such as handbill solicitation and t-shirt vendor 
tables, on segments of sidewalks that cannot adequately 
support those activities. 


According to Richard Romer, one of the engineers who 
developed the analytical technique, the method was cre- 
ated recognizing the need to design pedestrian circula- 
tion systems that provided appropriate levels of service 
and comfort, especially relative to land uses that gener- 
ate high volumes of pedestrians. This systems approach 
can also be used in the planning and design of other 
pedestrian facilities, such as median or refuge island areas 
for pedestrians and grade-separated facilities. 


While there are few communities with the same road- 
way and pedestrian environment as the Las Vegas Strip, 
many communities have transit stations, busy urban 
streets, and suburban growth corridors with high pedes- 
trian volumes and many pedestrian-vehicle conflicts. 
These areas can benefit from an analytical approach to 
determining the appropriate facilities tor pedestrians 
crossings. Therefore, the tools developed for high traf- 
fic pedestrian intersections in Las Vegas can be used to 
unprove the safety and comfort of pedestrians at cross- 
ings in other communities. 


CONTACT 


Orth-Rodgers Consulting, Las Vegas 
Canyon Center 

1140 North Town Center Drive 
Suite 190 

Las Vegas, NV 89134 

Phone: (702) 233-4060 

Fax: (702) 233-4560 


REFERENCES 


Integrated Systents Meiliodology for Pedestriait Hafftc Flow Auatysis, Romer, KT; 
Sathisan. SK., Tramsportation esearch Board (TRB), Transportation 
Research Record 1578—Pedestrian and Bicycle Research, 1997, pp, 30- 
37. ISBN: 0309061687. 


Creating a More Walkable Las Vegas, Final Report from the April, 1996 Las 
Vegas Pedestrian Safety Workshop, Walkable Communities, Ine., 
Novernber 1996, 
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ONEONTA, NEW YORK 


«™ 


Small Town 7 


PROBLEM maa 


In the 1970s, residents of Oneonta wanted a pedes- 
trian-friendly alternative to urban renewal projects 
that had resulted in narrow sidewalks, high volumes 
of vehicle traffic, and the demolition of historic build- 
ings in the downtown area. 


BACKGROUND 


Oneonta is a small upstate New York city located 
approximately 96.6 km (60 mi) southwest of Albany. It 
has two colleges (Hartwick and SUNY Oneonta) and a 
surrounding region of working agricultural landscapes. 
In the late 1970s, Urban IKenewal was an unpopular 
program in Oneonta. The federal program to “renew 
urban blight” often resulted in streets with features that 
Were not pedestrian friendly, such as narrow sidewalks, 
four lane sections designed for high volumes of motor 
vehicle traftic, and the demolition of historic buildings. 
Frustrated by this approach, Onconta took a step back 
with its final round of urban renewal funding, hired a 
local landscape architect and conducted surveys of what 
people wanted downtown. The result was that people 
wanted a place to walk, cross the street easily, and sit 
down in the shade. They wanted slow traffic, with easy 
places to park that were safe and pleasant. 


SOLUTION 


Based on this input, the City redesigned Main Street 
with neckdowns, protected on-street parking, only two 
lanes of trafic, wide sidewalks, and mid-block slow 
points, all on a street with a 21 m (70 ft) right-of-way 


| Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Joe Bernier, City of Oneonta 
Director of Community Development. 
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CASE STUDY NO. 11 
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A wide sidewalk is combined a with curb extension to 
provide space for benches and shade trees. 


from building to building. The first phase opened in 
1980 and over the years, Oneonta has continued to 
improve the design of Main Street, adding period street 
lighting and developing a detailed palette of paving 
materials. The original traffic calming features of the 
early design have remained and are now an integral part 
of the streetscape. The primary federal funding used for 
the improvements has been the HUD Small Cities Pro- 
gram, which involves a revolving loan payback system. 
Most recently, in the year 2000, a Clarion hotel has been 
built on one of the former urban rcnewal sites, and the 
city has created a new urban square linking the hotel to 
Main Street. Approximately $1 million dollars has been 
invested in Oneonta’s Main Street program over the past 
20) years. 


Joe Bernier, Oneonta’s Director of Community Devel- 
opment, describes the evolution of Main Street as an 
alternative to converting downtown into a car-free 
pedestrian mall, and a compromise between merchants 
who want parking, people who want to sit in a com- 
mon space, and traftic engineers who want through traf- 
fic. He adds that the ciry has learned a lot about build- 
ing materials--they had done concrete crosswalks and 
replaced them with stamped asphalt because the con- 
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narrows the street to two lanes and cuts the pedestrian 
crossing distance in half. 


crete became slippery and was subject to frost move- 
ment. They are currently using brick pavers, set in a 
sand sub-base, as a decorative border for the concrete 
sidewalks. However, they generally try to minimize the 
use of too many materials due to maintenance con- 
cerns. He adds that ornamental lights are required to be 
high quality fixtures and that it would be ideal if these 
lights were maintained by the local electric utility com- 
pany in order to nummuze the City’s maintenance costs. 


RESULTS 


Main Street in Oneonta carries approximately 14,000 
ADT, according to a current NYSDOT corridor study. 
The perception of the street as a safe place for pedestri- 
ans is confirmed by trafhic safety data. The 85th per- 
centile speeds are consistently maintained near the 40 
km/h (25 mi/h) posted speed limit. Ground floar com- 
mercial occupancy is near 100%, and the design of the 
street is helping the city evolve from a retail center to a 
new market as a college town with close-to-home 
tourism destinations including the National Soccer Hall 
of Fame and National Baseball Hall of Fame. With the 
support of the Intermodal Surface Transportation Efh- 
ciency Act (ISTEA) and Transportation Equity Act for 
the 21st Century (TEA-21), the NYSDOT has plaved 
an increasing role. A recently funded corridor study 
recommended funding for an Oneonta Greenway to 
connect with Main Street as well as several downtown 
Gateway projects. 


140 Case Studies | 


CONTACT 


Joseph Bernier 

Community Development Director/Engineering Administrator 
Community Development/Engineering Office 

City Hall, 258 Main Street 

Oneonta, New York 13820 

Telephone: (607) 432-0114 

Fax: (607) 433-3420 

E-mail: comm_develop@hartwick.edu 


REFERENCES 


City of Oneonta Web sice: hetp://wwwconconta.nvus, 
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PRESCOTT, ARIZONA 


PROBLEM ft] 


Four creek crossings were crucial to development of 
a 1.6 km (1 mi) trail in the heart of Prescott, and the 
development of the trail was central to implementa- 
tion of the community’s citywide bicycle and pedes- 
trian transportation plan. However, severe funding 
constraints and significant engineering challenges 
put completion of the project at risk. 


BACKGROUND 


Prescott is located near the center of Arizona. This com- 
munity of 35,000 residents is joined by two smaller 
cities, Prescott Valley and Chino Valley, to create a tri- 
city area of just over 100,000. Prescott was Arizona’s first 
Capitol, settled around seven creeks that descend from 
the surrounding mountains into this lush basin, With 
five colleges, a growing, retirement community, piccur- 
esque open spaces and innumerable amenities, the 
Prescott tri-city area population is projected to balloon 
to over 200,000 by the year 2015. 


West Granite Creek Park (WGCP) 1s a wild riparian area 
that surrounds the confluence of Miller and Granite 
Creeks. Owned by the City, the park is just a few blocks 
from Prescott’s downtown, seven schools, many church- 
es, and neighborhoods. Many pedestrians and bicyclists 
did not use the park to travel between the east and west 
halves of the city because a 56 km/h (35 mi/h), five-lane 
connector road with 25,000 ADT passed through 
WGCP blocking pedestrian and bicycle passage. 


Since the 1980s, many local groups had requested trail 
improvements through WGCP After the connector road 
was built in the early 1990s, WGCP became the only 
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_ Prepared by Sue Knaup, Executive Director, Prescott 
_ Alternative Transportation. 
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CASE STUDY NO. 12 


potenual non-motorized access route across town. In its 
unimproved condition, pedestrian and bicycle traffic 
increased in WGCP despite slippery and often impassa- 
ble water crossings, primitive trails, and a transient pop- 
ulation that had taken up shelter in the overgrowth. 


In 1997, Prescott Alternative Transportation (PAT), a 
non-proht organization, began working toward a pedes- 
trian and bicycle friendly city. Early on, PAT worked 
with the City of Prescott to develop safer trail access 
through WGCP and support Prescott’s pedestrian and 
bicycle transportation system. 


In 1998, City Council approved Prescott’s first bicycle 
plan, developed by the Prescott Bicycle Advisory Com- 
mittee and PAT. The plan described the existing bicycle 
and pedestrian use of West Granite Creek Park and the 
key connecting role that the planned WGCP multi-use 
tral would play in Prescott’s proposed Bicycle and 
Pedestrian Transportation System.As a result, WGCP was 
identified as a target area for the first trail improvements. 


SOLUTION 


In 1999, City of Prescott Trails and Open Space Coor- 
dinator, Eric Smith, organized groups and individuals, 
including PAT, into the WGCP Master Plan Team and 
created a facility master plan to guide the development 
of the trail system within the park. The comprehensive 
plan was passed by City Council in July 2000, but with- 
out dedicated funding. Bolstered by the Council’s polit- 
ical support and undaunted by a lack of funds, trail 
development began immediately with Mr. Smith direct- 


ing volunteer trail builders. 


The first phase of trail to be built was approxinately 1.6 
km (1 mi) long. It was constructed at a variable width, 
2.4 to 3 m (8 to 10 tt), of hard-packed crushed stone. 
Leach rock was used as a base along with rock edging. 
It was built with 1,100 hours of volunteer labor over six 
months at a cost of $8,000. In addition to the land trail, 
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The Miller Creek permanent bridge provides pedestrian 
access across West Granite Creek Park. 


four creek crossings were crucial to cnsure that the trail 
system connected to all of the adjacent neighborhoods. 
A lack of dedicated funding presented a challenge to 
prospective bridge builders. 


Fortunately, PAT found ways to pay for the trail and 
creek crossings with limited funds. One new crossing 1s 
the Miller Creek permanent bridge. This bridge was 
constructed using 18.3 m (60 ft) glue-laminated wood 
beams, set on stone abutments, with Douglass Fir deck- 
ing. When first installed, this bridge bounced wildly 
when a pedestrian or bicyclist crossed. Mr. Smith and the 
Parks Department staff built a tension frame from scrap 
rebar and plate steel. The plate steel supports the center 
of the bridge from below, holding tension at the two ends 
by way of bolts welded to the rebar tightened with nuts. 
They jacked up the center of the bridge with car jacks 
until it could not bow any further, installed the tension 
frame and tightened the nuts before releasing the jacks. 
The tension frame removed 80 percent of the bounce 


The Miller Creek permanent bridge tension frame was used 
to steady the bridge for pedestrians and bicyclists 
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and made the Miller Creek bridge a sturdy water-cross- 
ing without further expense. It is not anchored and thick 
cables allow the bridge to pivot in case of flood. While a 
prefabricated bridge would have cost over $20,000, the 
cotal cost of this bridge was $3,500. 


Another bridge was also created over Granite Creek 
using an existing sewer pipe. When Granite Creek 
water levels rose above a few feet, this abandoned sewer 
pipe served as the only possible creek crossing for 
pedestrians. Though unsafe in its original form, it 
offered a sturdy foundation for the Granite Creek Eagle 
Scout sewer pipe bridge. This bridge is constructed by 
anchoring Y.1 m (30 ft) of 51 mm x 305 mm (2 in x 12 
in} wooden boards to the concrete sides and abutments 
of the sewer pipe structure. These provided the base for 
the 1.2 m (4 ft) wide Trek artificial wood decking. The 
narrow pipe prevented the bridge from being widened 
beyond 1.2 m (4 ft). Concrete curbing for the trail 
approaches preserves the trail surface where it connects 
to the bridge. The Eagle Scouts donated their labor, and 
the total cost was $2,000. 


The Granite Creek bridge takes advantage of an existing 
sewer pipe as its foundation. 


Two temporary bridges, one across Miller Creek and 
the other across Granite Creek, were also constructed. 
Their combined construction cost was $200, and one of 
the bridges will eventually be moved and used for 
another trail project. 


RESULTS 


By keeping the out-of-pocket costs as low as $13,700 
for the 1.6 km (1 mi) trail and four bridge crossings, the 
City statf found previously budgeted and approved 
funds in the Parks budget for the projects. City com- 
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mitment to use already budgeted funds was strength- 
ened by a very suceesstul fundraising event. which 
earnered over $12,000 for the WGOCP in one night. In 
the end, these funds did not have to be used tor phase 
One project costs and were combined with other indi- 
vidual donations and foundation grants. PAT also 
received a $500,000 Transportation Enhancement award 
and hired a greenway coordinator to spearhead devel- 
opment of an additional 3.1 km (5 mi) of trail along 
Granite Creek. 


This project was successful because it was tally support- 


ed by the community. Since the day the last water cross 


ing was installed, there has been a constant flow of 


pedestrian and bicycle trathie through WGCP. 


By offering a sate route under the connector road, the 
completion of the WGCP trails has prompted the 
development of Prescort’s on-street bicycle and pedes- 
trian transportation system. It also represents the cor- 
nerstone of Prescote’s future greenway trails system that 
will some day stretch to Prescott’s borders and connect 


the tri-cities via a rails-to-tratls conversion project. 


CONTACT 


Sue Knaup 

Executive Director 

Prescott Alternative Transportation 
P.O. box 2122 

Prescott. AZ 86302 

Phone: (928) 708-091] 

F-mail: sue@prescottbikeped.org 
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TEMPE, ARIZONA - CASESTUDY NO. 13 
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Fifth Street Traffic Ce 
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PROBLEM LLL 


Neighborhood residents were concerned about 
increasing traffic volumes, excessive speeds, and air 
pollution on a major collector street. They wanted the 
street to be redesigned to maintain the character of 
the neighborhood, and improve the safety of pedes- 
trians, bicyclists, and bus patrons. 


BACKGROUND 


A goal of Tempe'’s transit program is to provide a livable 
community with a transportation system that is envi- 


ronmentally sustamable and preserves neighborhoods. eres j 
: esanes aia : speeds and wide sidewalks provide pedestrian access along 

To enhance and preserve the physical character of Fifth Street. 

Tempe and promote accessible transportation options. 

the City of Tempe instituted the Fifth Street Pedestrian 


Enhancement and Tratfic Calming Project. 


Fifth Street is a major collector strect in the middle of 
the Riverside and Sunset neighborhoods, and 1s adja- 
cent to destinations such as a neighborhood market, 
Scales Elementary School, Jaycee Park, and the ‘lempe 
Bovs and Girls Club and Community Center. In 1995, 
residents of the neighborhoods approached the City of 
Tempe with concerns about increasing trafhe volumes 
and speeds on Fifth Street. The residents wanted to 
move around their neighborhood safely and easily by 
bicycle. bus, or walking; reduce high-speed, cut-through 


trathc and vehicle emissions; and maintain the character 
of the neighborhood. porary traffic calming devices were placed on Fifth 
Street so residents could envision the look and opera- 
tion of the final project design. Following a successful 


SOLUTION 


test period that included narrowed lanes and_ traftic 
. . ~ —_ oe s } ¥ r4 » s 7 4 
The City obtained a federal grant to add trafhe calm- chokers, the City, with the help of neighborhood 


; - input. constructed permanent traffic calming and arts- 
ing and pedestrian enhancements to the street. Tem- PUL, Be t © g and 


tic features on Fifth Street. 


In the final project design, the existing sidewalks were 
Prepared by City of Tempe, Arizona. widened to between 1.8 and 2.4 m (6 and 8 ft) to allow 
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Artistic features were incorporated throughout the project 
to improve the pedestrian environment. 


greater pedestrian comfort, and 1.5 m (5 ft) bicycle lanes 
meeting national standards were provided. The street 
was redesigned to include traffic chokers, intersection 
bulb-outs, pedestrian-level street lightmg, shade trees, 
and low shrubs. Median chicanes, speed tables, and on- 
street parking were added next to Jaycee Park. In addi- 
tion, artistic features were added throughout the project. 
The design elements were approved by a majority of res- 
idents at a series of neighborhood meetings. 


RESULTS 


In 1995, after che widening of a nearby major arterial 
street and the opening of a nearby freeway entrance, 
traffic counts on Fifth Street were nearly 10,000 ADT. 
The narrowed Janes and traffic chokers cut trathe by 40 
percent to 6,000 ADT. 


as 


The Fifth Street Project has received a positive reaction 
from the community. 
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lrathe counts conducted after completion of the praj- 
ect indicated significant reductions in average daily 
vehicle trathe. For example, volumes on Fitth Street 
east of Ash Avenue dropped 21 percent from 9,898 
ADT before to 7,789 ADT after the project, and vol- 
umes between Ioosevelt and Wilson fell 63 percent 
from 10,186 ADT to 3,804 ADT. 


Following implementation of the long-awaited pedes- 
trian and traffic calming improvements to Fifth Street, 
the City received numerous posiuve comments from 
residents praising the enhanced walkability and 
increased safety due to reductions in trafhe speed and 
volume. Cut-through trathe and speeds have decreased, 
bus service to the area has increased, and the character 
of the neighborhood remained intact. 


The Fifth Street Pedestrian Enhancement and Traffic 
Calming Project has become a model for many other 
cities across the country. ‘Phe City of Tempe andi its res- 
idents used pedestrian enhancements to promote aes- 
thetically-pleasing, envirommentally-friendly  trans- 
portation alternatives while making Tempe a more liv- 
able community. 


CONTACT 

Amanda Nelson, Community Outreach & Marketing 
Coordinator 

City of Tempe 

Phone: (480) 350-2707 

E-mail: Amanda_Nelson@tempe.gov 
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FORT PIERCE, FLORIDA 


PROBLEM fT | i ieee 


High vehicle speeds, limited sight distances, and inad- 
equate sidewalk facilities made it unsafe for pedes- 
trians to walk between Ft. Pierce’s historic downtown 
and waterfront areas. The poor pedestrian environment 
negatively impacted downtown businesses. 


BACKGROUND 


Fort Pierce is a seaside community located along the 
Intercoastal waterway on the Arlanne Coast of Florida. 
By the early 1990's, the once-vibranc street hfe im 


downtown Fort Pierce had faded. 


A major block to downtown revitalization was an 
inhospitable pedestrian environmicnt, especially at the 
intersection of Avenue A and Indian River Drive, the 
gateway between the historic downtown and the water- 
front area. Pedestrians found crossing the intersection 
ditticult due to high vehicle speeds, blind corners, and 
poor sidewalk design. 


SOLUTION 


In the mid-1990's, private and public leaders decided to 
rebuild the community. A community charette, spon 

sored jointly by the City of Fort Picrce, the Main Street 
Fort Pierce program, and the Treasure Coast Regional 
Planning Couneil, was organized in January of 1995, A 
vision and plan for reconstructing the downtown was 
developed at the meeting, and directives were adopted 
to make the downtown more pedestrian friendly by 
slowing trathc, widening sidewalks, and providing more 


on-street parking, 


Prepared by Laurie Actman, Patrick McMahon, Henry 
Renski, University of North Carolina Highway Safety 
Research Center, and Ramon Trias, City of Fort Pierce, FL. | 
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CASE STUDY NO. 14 
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The roundabout included splitter islands, colored crosswalks 
with median refuges in the splitter islands, curb extensions, 
curb ramps, and landscaping to slow motor vehicles and 
provide a safe and enjoyable pedestrian environment. 


Part of the plan included the construction of a round- 
about at the intersection of Avenue A and Indian River 
Drive. Located on a Florida Department of Transporta- 
tion road, the roundabout cost around $200,000 and 
was the first to be constructed according to new state 
yuidelines for roundabouts. The completed round- 
about is both beautiful and functional, built with stone 
details, palm trees, historic lights, and brick pavers, and 
designed to accommodate a large ammount of intersect- 
ing vehicular and pedestrian traffic. 


Curb extensions and median refuge islands were built 
on cach approaching leg of the roundabout to make 
pedestrian crossing safer and easier. The crosswalks are 
clearly contrasted against the black pavement by light 


colored brick pavers, 


Indian River Drive, which winds along the waterfront, 
was shifted inland slightly at its southern end to termi- 
nate at the roundabout. From the roundabout to the 
water, a large surface-level parking lot was partially con- 
verted into a circular extension of Avenue A. At its far 
end, Indian River Drive opens to a new waterfront park 
with wide brick sidewalks and curb extensions. 
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RESULTS 


Before the project. velicles often traveled through the 
area ar 3G to G+ kmh (35 to 400 ani/h) although the 
speed limit on Indian River Drive was 40 kin/h (25 
navy. The roundabout and curb extensions have been 
designed to keep speeds to a maximum of 16 kin/h (10 
m/ hy as curs enter or leave the waterfront area, setung 


a leisurely PACE for downtown driving, 


Che roundabout accommodates about 14,000 vehicles 
each dav which as sumilar ce the volume chat passed 
through the traditional intersection betore the project: 
however, the pedestrian volume at the intersection 
inereased dramatically after the construction of the 
roundabout. trom approximately 50 pedestrians per day 
to about 1,000 pedestrians per day. Slower speeds, com- 
plemented by the curb extensions and refuge islands, 
makes crossing the street safer for pedestrians and allows 


them to enjoy che downtown environment. 


The roundabout, curb extensions, and improved side- 


AA aks also helped rx" eNerelze the CCONMOINIC 4 itality of 


downtown Fort Pierce. Vhe roundabout rtsclf is consid- 
cred a memorable landmark within the town, cnhane- 
ing the cntre downtown area. With che imerease in 
pedestrian trathic, new restaurants, outdoor cafés and 
stores have opened in once vacant spaces. City officials 
and business representatives consider the project a huge 
success and consider the pedestrian-friendly design as 
the cornerstone of their effort to bring downtown back 
to lite. 


CONTACT 


Ramon Trias. Director of Development 
City of Fort Pierce 

P.O. Box 1480 

Fort Pierce, FL 34954 

Phone: (772) 460-2200 

Fax: (772) 466-5808 
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BERN, SWITZERLAND 


Redesign for 


PROBLEM | | | ie 


Pedestrians experienced conflicts with motor vehicles 
and bicyclists as they attempted to board streetcars 
at a transit stop. 


BACKGROUND 


Between the 1950s and 1980s, streetcar networks in 
many European countrics disappeared. But in towns 
where light rail survived, the existing lines were 
improved and new lines were built. In Bern, the capi- 
tal of Switzerland, the planning and civil engineering 
departments sought to improve the safety for pedestri- 
ans and cyclists along the Thunstrasse, a main street near 
the city center. Before the reconstruction, the street had 
3.6 m (12 ft) sidewalks, 2.3 m (7.5 ft) tree-lined medi- 
ans,a 11.1 m (36 ft) street surtace, and 3 light rail lines 
that were each 1 m (3.3 ft) wide. A train passed every 
6 minutes, and 5,000 motor vehicles used the street per 
day. Each weekday, approximately 1,350 pedestrians 
boarded the trains between 6 a.m. and midmght in the 
direction of downtown. Passengers waited on the side- 
walks until the streetcars stopped, but the train tracks 
were in the middle of the street, so passengers were 
forced to enter the street betore boarding the strectears. 
This created conflicts between pedestrians running for 
the streetcars and motor vehicles and bicycles that did 
not wait while the streetcars stopped. 


SOLUTION 


Due to lmited space, it was not possible to add more car 
lanes and/or build separate transit stops. Instead the 
sidewalks were widened and the hght rail tracks were 


Prepared by Juerg Tschopp, Verkehrs-Club der Schweiz 
VCS/Swiss Association for Transport & Environment T&E. 
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CASE STUDY NO. 15 


moved to the curbs along a 45 m (148 ft) stretch of the 
roadway to serve light rail vehicles that are between 30 
m (98 ft) and 42 m (138 ft) long. The street width 
between the curbs is now only 7.9 m (26 ft). Space was 
marked between the tracks which allowed pedestrians 
to cross the street in two steps. Metal poles were placed 
in the middle of the street and on the sidewalk at the 
transit stop to prevent cars from passing waiting street 

cars. The narrow street width also prevents cars trom 
passing the transit vehicles. 

Zebra crosswalk lines are marked at both ends of the tran- 
sit stop. According to the Swiss traffic law, pedestrians 
have priority over cars when they stand at the curb and, 
“obviously intend to cross the street.” Because of the 
narrow street, no special facilities (bicycle lanes, bicycle 
paths) tor cyclists are provided. In general, the cyclists 
share the road with cars. Only in the case of a waiting 
streetcar are cyclists allowed to use the combined side- 
walk/transit stop area. 


RESULTS 


The new transit stop was built in the summer of 2001 
at a cost of $380,000 for planning and construction. 
Observations show that the traffic has slowed burt con- 
gestion has not increased. Typically, 2 to 5 cars and | to 
2 cyclists must wait for 30 to 60 seconds when a street- 
car 1s stopped. During that ume disembarking passen- 
vers cross the street on the zebra lines in front of and 
behind the waiting hight rail vehicle. The City, residents, 
streetcar passengers, and the transit company view this 
project as a success because it has increased safety and 
comfort. Together with newly installed shelters for 
waiting passengers, ticket machines, and public transport 
information (timetables, network plan, fares) that make 
transic travel more comfortable for pedestrians, the 
Thunstrasse in Bern is a positive example of a 
redesigned transit stop. 
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Slower vehicle speeds in the area of the transit stop make 
crossing safer and more comfortable for pedestrians. 


CONTACT 


Juerg Tschopp, Senior Consultant 

Verkehrs-Club der Schweiz VCS/Swiss Association for 
Transport&Environment T&E 

PO. Box 11, CH-3000 Bern 2, Switzerland 

Phone: 011 41 31 328 82 36 

E-mail: juerg.tschopp@verkehrsclub.ch 
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WEST PALM BEACH, FLORIDA 


CASE STUDY NO. 16 


Street Redesign for Rev 


PROBLEM TT Ot ee 


The West Palm Beach area was considered blighted 
and unpleasant for pedestrians. 


BACKGROUND 


By 1993, West Palm Beach’s downtown was considered 
to be a quintessential blighted community. Roughly 
80% of Downtown property was vacant, the streets were 
overrun with criminal acuvity, and the wide multi-lane 
one-way streets, designed so that drivers could move 
quickly through town without having to stop. At the 
time, the City was also $10 million in debt and had only 
$6,000 in capital reserves. 


Asiiat view of CityPlace along Okeechobee Brasleneritt 


Prepared by Natalie Rush, Transportation Planner, City 
of Sarasota, FL, Laurie Actman, Patrick McMahon, 
and Henry Renski, University of North Carolina 
Highway Safety Research Center. 


Information provided by Chuck DeLeuw, City of 
Berkeley, CA and Mourad Bouaouina, University of 
California at Berkeley. 
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Intersection of Clematis Street and Narcissus Avenue, 
eastern VIEW. 


SOLUTION 


West Palm Beach wanted to rejuvenate its economy and 
community by redesigning downtown to accommodate 
and attract pedestrians. So in 1993, Mayor Nancy Gra- 
ham turned her focus to an ambitious downtown revi- 
talization, including trafhe calming measures to entce 
pedestrians to linger in the area. 


In the heart of the blighted Downtown area, two legs of 
Clematis Street intersect with the North-South Narcis- 


“K 


sus street forming a“K” shaped intersection. The inter- 
section was rebuilt as a raised intersection emphasizing 
the pedestrian priority. Clematis Street was converted 
from a three-lane, one-way street with parking to a 
two-lane, two-way street with parking. Mid-block nar- 
rowings, intersecuon bulb-outs, a raised intersection, 
and streetscaping reduced the physical and visual road 
width of Clematis Street resulting in slower vehicle traf- 
fic, a narrower pedestrian crossing distance, wider side- 
walks and a general softening of the harsh tone of the 
street. Narcissus Street was also narrowed from 9 to 6 
m (30 to 20 ft) and redesigned so that on every block, 
the entire street shifts twice laterally. The narrow road 
and lateral shitts reduce drivers’ lines of sight and force 
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vehicles to travel slower through the turns. Large palm 
trees were also incorporated into the design to create an 
optical narrowing that further reduced vehicle speeds. 


RESULTS 


At the “K” intersection, the City built a pedestrian plaza, 
with a fountain at the center, and drastically modified 
the fagade of the City’s Library at the east end of the 
plaza. The fountain attracted adults and children who 
began returning to the Downtown area and patronizing 
the nearby business. Business owners began renovating 
their facades through a government grant program. 
New businesses opened, and the area attracted more 
pedestrians as a shopping and cultural center developed. 
The City also started a weekly block party with music, 
food, and craft vendors at the plaza, known as “Clematis 
By Night,” held every Thursday that brings approxi- 
mately 3,000 to 5,000 visitors downtown every week. 


Interactive fountain at the Nancy M. Graham Centennial 
Plaza, eastern terminus of Clematis Street. 


Today, the area has an 80 percent commercial occupan- 
cy rate, and pedestrian activity has mereased tremen- 
dously since the beginning of the revitalization effort. 
Property values, which once sold at $64 m2 ($6 ft-), rose 
to over $430 m= ($40 ft). The City is now planning to 
create a 24-hour Downtown by encouraging new 
mixed use and residential development to enhance the 
pedestrian-orientation of the area. 


Through the use of trathe calming and pedestrian 
amenities, West Palm Beach rebuilt its Downtown into 
a safe, social, and vital center for community activities. 
There are several successful projects that have already 
been completed, and many more are either in the plan- 
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ning or construction phases of implementation, 


The success of the Narcissus & Clematis area has opened 
the gates on a flood of new traffic calming projects 
around the City. The City and State are currently col- 
laborating on a $55 million project to reconstruct U.S. 
Highway | through the City. The effort consists of cight 
sections that will include various traffic calming ele- 
ments. In the Downtown, the project will narrow a pair 
of three-lane one-way streets to qwo lanes and provide 
raised intersecuons at eight key pedestrian intersections. 


Slightly west of the Clematis & Narcissus area, the City 
purchased a 31 hectare (77 acre) plot of land, which had 
been left vacant by a bankrupt developer in the 1970s. 
The property has recently attracted the attention of 
$500 nulhon worth of redevelopment and investment, 
known as “CityPlace,” that includes retail, residential, 
office, townhouses, a 20-sereen theater, grocery store, 
and over 4,000 structured parking spaces. The project 
opened October 2000. Part of the redevelopment proj- 
ect includes the creation of pedestrian-fnendly streets 
based upon traffic calming principles. The development 
has a Mediterranean theme and the sidewalk will be 
covered with arcades as outdoor places where pedestri- 
ans can stay dry during rainy days. The project also 
includes a public plaza in front of the refurbished his- 
toric church that sits in the heart of the project. Anoth- 
er key component of the effort includes the reconstruc- 
tion of Rosemary Avenue to connect CityPlace to 
Clematis Street. Rosemary Avenue is the main street of 


Rosemary Avenue 


CityPlace and Clematis Street is the historic miain street 
of Downtown West Palniy Beach. 


In an ettort to connect the two districts, the City recon- 


structed Rosemary Avenue to improve the pedestrian 
environment. The result is spectacular. The street has 
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no curbs. The crown of the road is inverted and 
drainage runs to the center. The entire street was con- 
structed with brick pavers. Street trees separate the 
parking stalls. All intersections are raised providing 
pedestrian priority. Many of the design elements were 
created due to the limited right-of-way and the location 
of existing buildings. The ultimate goal of the project 
was to increase the sidewalk widths and create an invit- 


Ing pedestrian environment. 


In addition to the newly redeveloped Downtown, the 
city of West Palm Beach now installs traffic calming 
Ineasures every time the city performs an underground 
utilicy project that involves reconstructing the street. 
Trattic calming measures are now required as standard 
when streets are developed, redesigned, or under con- 
struction. The pedestrian environment has been 
iniproved immensely by the revitalization of the Down- 
town area and the traffic calning strategies. 


CONTACT 

Timothy Stillings, AICP 

City Transportation Planner 

City of West Palm Beach 

200 2nd Street 

P.O. Box 3366 

West Palm Beach, Florida 33402 

Phone: (561) 659-8031 

Fax: (561) 653-2625 

E-mail: tstillin@ci.west-palm-beach.fl.us 
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UNIVERSITY PLACE, WASHINGTON 


PROBLEM aS 


A 1.6 km (1 mi) stretch of Bridgeport Way, a central 
arterial road in this small community, was the site of 
hundreds of traffic accidents between 1995 and 
1998, many involving pedestrians. Pedestrian travel 
through the corridor was made difficult and danger- 
ous by narrow gravel shoulders. 


BACKGROUND 


In the summer of 1996, the City of University Place 
decided to design and construct safety improvements 
along a portion of Bridgeport Way, a major arterial 
roadway running through the heart of the city. Bridge- 
port Way provides access to City Hall, a library, senior 
housing, a medical tacility, and muluple retail centers. 


Bridgeport Way carries the largest daily trathe volumes 
in the city, ranging from 18,800 vehicles per day at the 
south end of the city to 24,100 vehicles per day near the 
city center. This 1.6 km (1 mi) stretch of Bridgeport 
Way was the site of 301 accidents resulting in one fatal- 
ity and 91 injuries between 1995 and 1998. Ten crash- 
es involved pedestrians. Prior to construction of the 
improvements, pedestrian travel through the corridor 
was made difficult by narrow, 0.6 m (2 ft) wide gravel 
shoulders that placed pedestrians dangerously close to 


vehicular traffic. 


SOLUTION 


With a desire to pursue the goals outlined in the City’s 
adopted Vision Statement, the City of University Place 
saw an opportunity to rebuild and transform Bridgeport 


Prepared by Ben Yazici, City Manager, City of 
Sammamish, WA; Former Assistant City Manager/ 
Director of Public Works for City of University Place, 
WA and Steve Sugg, University Place, WA. 
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Bridgeport Way Corridor Improv 


CASE STUDY NO. 17 
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Brigeport Way before the redesign. 


Way mto an inviung main street that would allow 
pedestrians and bicyclists to move about comfortably 
and safely while still accommodating vehicular move- 
ment through the corridor. 


The proposed roadway design included the following: 


¢ Replacement of the existing two-way-lett-turn-lane 
with a raised, landscaped median, which would pre- 
vent lett turns out of driveways. 


®* Construction of wide sidewalks on both sides of 


the roadway. 


¢ Construction of bicycle lanes on both sides of 


the roadway. 
¢ Placement of planter strips on both sides of the road. 
between the sidewalk and bicycle lane. 
© Street lighting. 
¢ Permission of U-turns at the signalized intersections. 
¢ Placement of ughty lines underground. 
Although access to local businesses was severely attect- 
ed by construction of raised median islands, the local 
Chamber of Commerce worked with the City to con- 


vince business owners that the new roadway would pro- 
vide a much better business climate than the existing 
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Bridgeport Way after the redesign. 


road. With this collaborative approach between the City 
and the Chamber of Commerce, most business owners 
donated the needed right-of-way to construct this proj- 
ect. The City spent less than $30,000 on right-of-way 
acquisition to obtain an average 3.1 m (10 ft) strip of the 
front edge of each commercial property along the road- 
way. Without cooperation trom the businesses, 1¢ would 
have cost the City $500,000 to obtain the right-of-way 
at fair market value. 


University Place also worked with the local utility com- 
pany to place utility lines underground. The utility 
company agreed to pay half of the cost, ifthe City could 
provide a utility trench as part of the City’s construction, 
project. This lowered the City’s cost of burying the utl- 
ity lines by as much as $1 million. 


The project was completed in 1999 ata total cost of $2.5 
million, including design, nght-of-way and construction. 


RESULTS 


The City has analyzed speed, accident, and econoniic 
development data collected before and after the con- 
strucuon of the Bridgeport Way improvements 
between 35th and 40th Streets. The project's trafhe 
calming features reduced speeds and crashes while 
increasing business activity. Average speed decreased by 
13 percent and traffic accidents were reduced by 60 
percent (see table below). 


Safety Measures Before After 


56 km/h (35 mi/h) 
52 km/h (32.6 mish) 
8 (first year) 


Posted Speed Limit 
Average Actual Speed 


56 km/h (35 mi/h) 
61 km/h (37.6 mi/h) 


Average Annual Crashes 19 


Prior to the project’s implementation, very few pedes- 
trians walked along or crossed the roadway because 
there were no sidewalks, crosswalks, or paved shoulders. 
Increased pedestrian activity 1s evidenced by the over 
3200 pedestrians per month usage levels found at the 
two new mid-block crosswalks. The south crosswalk 
has 100 pedestrians per day, which is enough activity to 
Warrant a pedestrian signal. The City is considering 
upgrading the south crosswalk warning sign flasher to 
a fully signalized crosswalk to improve safety at that 
location. Yet, despite a dramatic increase in the level of 
pedestrian activity on the street and the increased 
exposure to motor vehicle traffic, the frequency of 
pedestrian crashes has remained constant at about 2.5 
crashes per year. 


The Bridgeport Way project has also contributed to 
economic development. Citywide sales tax data indi- 
cate that sales revenues increased by 5 percent citywide. 
Yet, the businesses around the project corridor experi- 
enced an increase of approximately 7 percent. 


When the Bridgeport Way project was first presented to 
the public it included a number of roundabouts at key 
intersecuons. Pubhe reaction to these bold new facili- 
ties was mixed, and to achieve public consensus, the 
design was modified to include standard intersections 
with left-turn pockets and a median. Making this 
design modification and creating a stronger community 
consensus before construction helped the project gain 
positive community support. Moreover, the project has 
been a great success for the City of Unrversity Place 
based on the fulfillment of its key goals: 


¢ To help reduce vehicle crashes. 

¢ To contribute to the economic vitality of the 
Bridgeport Way Corridor. 

¢ To provide improved safety and convenience 
for pedestrians. 


Table 1. Data from before and after the Bridgeport Way redesign. 
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CONTACTS 

Ben Yazici 

City Manager 

City of Sammamish 

486 228th Avenue, NE 
Sammamish, WA 9807/4-/222 
Phone: (425) 898-0660 

E-mail: byazici@ci.sammamish.wa.us 


Steve Sugg, Director of Public Works 

Pat O'Neill, City Engineer 

City of University Place 

3715 Bridgeport Way, West 

University Place, WA 98466 

Phone: (253) 566-5656 or (253) 460-2529 
E-mail: ssupe@ci.universily-place.wa.us or 
PONellI@ci.university-place.wa.us 
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PROBLEM a= ~~ 


The City wanted to build curb ramps that were corm- 
pliant with the Americans with Disabilities Act while 
guidelines were not yet finalized. 


BACKGROUND 


Austin, Texas has an extensive curb ramp program that 
takes a systematic approach to creating ADA-compliant 
street crossings. The City’s Americans with Disabilities 
Office has a full time Public Works and ADA Compli- 
ance coordinator, and a multi-million dollar program 
guided by a citywide ADA Task Force, as well as an ADA 
Work Group within the Public Works Department. 


The “state of the art” in designing curb ramps can be 
understood by a comparison of Austin’s program with 
current guidelines and regulations. As many communi- 
ties actively work towards ADA compliance, new design 
guidelines, standards, and regulatory processes continue 
to evolve. 


The City of Austin has worked closely as the guidelines 
have evolved, and the City is continually adapting its 
designs, not only achieve ADA compliance, but to cre- 
ate the best possible street designs for all modes of trans- 
portation. 


This case study provides useful background on both 
Austin’s program and the current “state of the practice” 
to inform professionals, agencies, and ciuzens about the 
available resources and models which can lead to the 
development of new best practices. 


ne te Attn tah Ap pana pk a A ame a ee ee re petro me wm ne nce 


Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Barbara McMillen, FHWA 
Office of Civil Rights and Dolores Gonzalez, ADA 
Coordinator, Austin, TX. 
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CASE STUDY NO. 18 
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Curb ramps at an intersection with Accessible Pedestrian 
Signal (APS) zones indicated in plan. 
source: Building a True Community: Final Report, 
Public Rights-of-Way Access Advisory Committee. 


SOLUTION 


Austin, Texas has had a proactive curb ramp program 
since the passage of the ADA. This program was fea- 
tured in the U.S. Conference of Mayors 1995 report, 
Implementing the ADA: Case Studies of Exemplary Local 
Programs. Austin has a population of 500,000, of which 
15% are people with disabilities. The city appointed an 
ADA program manager in 1991 and has 23 additional 
coordinators in each of the city’s departments, along 
with a Mayor’s Committee for People with Disabilities. 
More than 4,000 curb ramps have been installed as part 
of a multi-year, multi-million dollar program. The pro- 
gram was developed with the following process: 


¢ Held public hearing to solicit input from persons 
with disabilities. 

¢ Met with transition plan review group to evaluate 
data and set priorities. 

¢ Scheduled development based on personnel and 
funds available. 


¢ Developed a map showing highest priority facilities 
services by walkways. 
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« Priomtizcd areas based on map, in descending order 
rachating from the downtown area. 


« Pivided the city into J2 sections. 


© Gave the highest priority to the downtown areas with 


the most government buildings and pedestrian activity. 


© Determined chat the older part of city had higher 
pedestrian accvity than newer arcas. 


© Identified the need tor access along major roadways, 
especially along major bus routes. 


¢ Assigned the highest priority ramps and routes to 
facilines to be handled through the building modifi- 
cation progran., 

© Established a citizen request program to handle spe- 
cifie identified needs. 

¢ Sct animal goal through the Plan to provide ramps 
at intersections with sidewalks. 


While Austin was creating its mital ADA Compliance 
program, new federal regulauons and guidelines were 
under development. Public rights-of-way are covered 
by the ADA under Title II. subpart A. The U.S. Access 
Board initiated a rulemaking process in 1992, which is 
still in process towards establishing a final version of 
Section 14: Public Rights of Way. The Access Board 
mitially issued the Americans With J)isabilities Act 
Accessibility Guidelines (ADAAG) in 1991 66 CIR 
1191. Appendix A). In 199-4, the Access Board pub- 
lished an interim final rule in the Federal Register that 
added several sections to che ADA, including Section 
l4. The response to the interim final rule clearly indi- 
eated a need tor substantial education and outreach 
regarding the appheation of guidelines in this area. A 
Public Rights-of-Way Access Advisory Commniittee 
(PROWAAC) sas established in 1999, as a step towards 


resolving these issues. 


Throughout this process, the City of Austin Curb 
Ramp program worked with the evolving guidelines. 
Important changes, such as requirements for separate 
curb ramps for each direction of pedestrian travel, and 
the provision of detectable warning surfaces required 
adjustments to both designs and budgets. A recent Cry 
of Austin evaluation of the Curb Ramp program iden- 
tified the following challenges based on their experi- 
ence in developing ADA comphant street crossings: 


* The number of ramps required was updated trom 
1500 to more than 6,000 based on an on-the 


ground survey of the city’s roads. 


¢ Privewavs cutting across walkways are included under 
ADA, but needs for these have not been estimated. 
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¢ Existing udlities in the right-of-way create potential 
costs due to relocation and removal. 


* Curb ramp installauons can conflict with traditional 
placements for storm drains. 


« Existing sidewalks are in need of maintenance 
and repair. 


« Lack of sidewalks. 

* Coordination with other agencies, imeluding Texas 
DOT, and public transit provider CMTA (Capital 
Metropolitan Transportation Authority). 


¢ Lack of funding resources and an increasing scope 
of work. 

¢ Meeting compliance deadlines under ADA. 

© Very complex logistical coordination of curb 
ramp work. 

¢ [nitial lack of product availability to achieve 


detectable warnings. 
* Agency resistance to change. 


° Obtaining high visual contrast between ramps and 
adjacent surfaces. 


Austin’s experience shows that a coordinated, pro-active 
approach can result in significant public benefits, even if 
Important guidelines are part of an evolving process. 
The city suecessftdly involved teams of individuals and 
organizations across insticutional boundaries. To its 
credit, the City proceeded with the installation of thou- 
sands of curb ramps based on che best information avail- 
able at the time. While early designs may not have 
included every feature of a “perfect” curb ramp (such as 
detectable warning surtaces). they provided tunportant 
benefits to the public. 


It is important co note that curb ramps, even if they are 
not absolurely “state of the art,” are a major positive step 
towards creating accessible communities. Parents push- 
ing strollers, postal carriers, children riding bicycles, sen- 
lors, and manv other citizens benetit from curb ranips. 
Most curb ramp installations can be characterized as 
“vood” design; even if they are less than pertect, they are 
a significant unprovenient aver the prior condition of 
not having ranips at all. 


RESULTS 


Federal policy is often best evaluated in terms of its 
implementation at the local level Austin’s experience 
shows that the seemingly sumple task of providing curb 
ramps requires a detailed understanding of legal require- 
ments, intergovernmental coordination, and technical 
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best practices. Coordinating slopes, drainage, trathic sig- 
nal operations, utilities. concrete, asphalt, and pavement 
markings demands a considerable amount of coordina- 


tion, often involving multiple agencies and interests. 


The community has been supportive of the curb ramp 
program, Ina 1999 report. the City of Austin quant 
fied its ramp construcnion program as follows: 


Estimated Number of Curb Ramps Built by Various Entities or Programs 


Citizen Requests 

City Crews 

General Contractors under contract to the City 
Roadway infrastructure alteration / improvements 
Building Modification program 

New construction by private developers 


Fstimated Total 


Table 1. Estimated Number of Curb Ramps Built by Various Entities or Programs. 


Actual construction costs have averaged $972 per ramp, 
with a cotal program cost of $2.25 millon, funded by 
City bonds. A 1999 budget request called for an addi- 
tional $4 mullion in program funding. 


Ongoing activines of the Austin Curb Kamp program 
mclude meetings of che ADA Work Group, dissenunat- 
ing information about Construction Scandards for pub- 
hie rights-of-way and the ADA, continuing a Citzen 
Request Program for curb ramps in the public rights- 
of-way, and curb ramp construction in compliance with 


the approved Transition Plan. 


One of Ausan’s challenges was the implementation of 
curb ramps while the nagonal ADA regulatory process 
was sall evolving. The difficuley in developing and 
implemenung complete ADA guidelines comes from 
the intent of accommodating people of all abilities 
throughout a nation of varied chimates and construction 
conditions. This is part of the process tmtiated with pas- 
save of the Americans With Disabilines Act of 1990, 
which is a civil rights scatute. The United States Access 
Board, the U.S. Department of Transportation and other 
organizations have cooperatively developed a series of 
vital new documents that address curb ramps as an inte- 
eral part of street design. Austins experience and these 
new tools help define the connnually evolving state of 
the practice in curb ramp design. The most recent ver- 


sions of these documents are: 


|. Budding a Tree Comimunioy: Pinal Report, Pabhe Raghes- 
of Wav Access Advisory Comittee, January 10, 2001, 
U.S. Architectural & Transportation Barriers Comphi- 


lv 


2,000 


150 
700 
850 
450 


ance Board, 1331 F Street. NW, Suite 1000, Washing- 
ton, DC 20004-1711 Eb, wwwaccess-board. gow. 

Destening Stdewalks and ‘Tails for Access, Part 1 oof HU: 
Review of Exrsting Cattdelines and Practices. US. 
Department of Transportation Publication No.: 
FH WA-HEP-99-006, July 1999. Available online at 
http://www. thwa.dot.gov/environment/bikeped/ 


publications. hon#Design 


3. Destentng Sidewalks and Trails for 
Access, Parr Hoof Hy: Best Practices Desion 
Ginde, US. Deparnuent of Transporta- 
tion, Publication No.: FH WA-EP-O1- 
027, September 2001. Available online 
a at http://www. thwa.dot.gov/ 
CHnriconMment? bike ped? 


publicauons. hon#l) design 


4,185 


[2 


3, The Best Practices 


Design Guide, provides an excellent 


Document 


averview of the state of the practice 
in. curb ramp design with Table 7-1. 
BEST PRAC- 


which includes the following 


TICE/TQationale: 


PROVIDE A LEVEL MANEUVERING AREA OR 
LANDING AT THE TOP OF THE IKAMP. Landings 
are critical to allow wheelchair users space to 
maneuver on or off of the ramp. Furthermore, peo- 
ple who are conunuing along the sidewalk will not 
have to negotiate a surface with a changing erade or 


cross slope. 


CLEARLY IDENTIFY THE BOUNDARY 
BEIWEEN LHE BOTTOM. Wr THE <UIRG 
RAMP ANID THE STREET WITH A DETECT- 
ABLE WARNING. Without a detectable warning, 
people with vision impairments nay not be able to 
identity che boundary between the sidewalk and the 
street. 

DESIGN RAMP GRADES THAT ALE PERPEN- 
DICULAR TO) THE CURB. Assistive devices for 
mobility are unstable if one side of the device 1s 
lower than the other or if the tull base of support 
(e.g. all four wheels on a wheelchair) are net in con- 
tact with the surtace. This commonly occurs when 
the bottom of a curb ramp is not perpendicular to 
the curb. 

PLACE THE CURB RAMP WITHIN THE 
MARKED CROSSWALK AREA. Pedestrians outside 
of the marked crosswalk are less likely to be seen by 
drivers because they are not in the expected 


location. 
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AVOID) CHANGES OF GRADE THAT EXCEED 11 
PERCENT OVER A 610mm @+4 m) INTERVAL. 
Severe or sudden vrade changes may not provide 
sufficient clearance for the frame of a wheelchair, 
causing the User ta tip forward 
or backward, 

DESIGN RAMPS THAT DONE REQUIRE 
TURNING OR MANEUVERING ON THE RAMP 
SURFACE. Maneuvering on a steep grade can be very 
hazardous tor people with mobility impairments, 


PROVIDE A CURB RAMP GRADE THAT CAN 
BE EASILY DISTINGUISHED FROM SUR- 
ROUNDING TERRAIN: OTHERWISE, USE 
DETECTABLE WARNINGS. Gradual slopes make 
it dificult for people with vision impairments to 


detect the presence of a curb ramp. 


DESIGN THE RAMP WITH A GRADE OF 7.1 +/- 
|.2 PERCENT. 130) NOT -EXCEEI) 6.33 PER- 
CENT OR 1:12) Shallow grades are difficult for 
people with vision impairments to detece but steep 
erades are difficult tor those using adaptive devices 
tor mobility. 

DESIGN THE RAMP ANID GUTTER WTH A 
CROSS SLOPE OF 2.0 PERCENT. Ramps should 
have minimal cross slope so users do not have to nego- 


trate a steep grade and cross slope simultaneously. 


PROVIDE ADEQUATE DIRAENAGE TO PRE- 


VENT THE ACCUMULATION OF WATER OR 
DEBRIS ON OR AP THE BOTTOM OF TIIE 
RAMP Water, ice or 
decrease the slip resistance of the curb ramp surtace. 


debris accumulation wll 


TRANSITIONS FROM RAMPS TO GUTTER 


AND STREETS SHOULD BE FLUSFLANID FREE 
OF LEVEL CHANGES. Maneuvering over any ver- 
tical rise such as lips and defects can cause wheel- 
chair users to propel forward when wheels hit this 


barrier. 


-ALIGN THE CURB RAMP WITH TEE CiROSS- 


WALK, SO THERE IS A STRAIGHT PATH OF 
TRAVEL FROM THE TOP OF THE RAMP ‘TO 
THIEL CENTRR OF THE ROAl]AWAY TO THE 
CURB RAMP ON THE OVHER SIDE. People using 
Wheelchairs often build up momentum in the cross- 
walk to get up the curb ramp. This alignment may also 


be usetul for people with vision impairments, 


PROVIDE CLEARLY DEFINED AND EASILY IDEN- 


TIHED EDGES OR TRANSITION ON BOTH 
SIDES OF THE RAMP TO) CONTRAST WITH 
SIDEWALK. Clearly defined edges assist users with 


Pedestrian Safety Guide and Countermeasure Selection System 


a 


oe 


Rights-of-Way Access Advisory Committee. This illustration 
shows many of the features that should be incorporated a 
curd ramp. However, It does not show detectable warnings, 
which are an important component. 


vision Lnpairinents to identify the presence of the 
ramp when itis approached from the side. 


These concepts are consistent with the experience 
many communities have i developing successtul curb 
ramp programs. In the Sumunary to her 1999 Urban 
Symposium presentation, Dolores Gonzales summia- 
rized both Austin’s perspective on these issues {and a 
point of view likely to be representative of simular 


efforts nationwide). as tollows: 


© Much work remains before our roadways will be 
tully accessible. 

© Technological solutions specifically targeted tor per- 
sons with disabilities could help defray costly and 
complicated concrete solutions. 

¢ Continuing education of the pubhe and building 


professionals are needed for effective implementation 
of the ADA, 


CONTACT 


Dolores Gonzales, ADA Coordinator 

City of Austin Department of Public Works and 
Transportation 

Municipal Building, Fifth at Colorado 

P.O. Box 1088 

Austin, TX 78767 

Phone: (517) 499-3256 

Fax: (512) 499-3278 

E-mail: dolores. gonzales@ci.austin.{x.us 


REFERENCES 


Duplemering Cie Lincvidaitis cub Disadubiines det: Clie Studi of Local Progitnis, Tie 
United States Conference of Mavors, Apri: 1995, 

Prifi: orks and ADA Comptiane. presentation at the Urban Symposium, il 
las Texas, fune 20, 1999) Dolores Gonzales, City at Austin Aniericans 
Wira Disabilings Othee. 

US. Architectural & Transportation Barners Compliance Board, 1331 F Street, 
NV Suite 100 Washington, DC) 0004-11 Tb owsewaceess: board. gen, 
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ST. PETERSBURG, FLORIDA 


CASE STUDY NO. 19 
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As roads are made wider, the crossing distances for 
pedestrians increase, creating a significant exposure 
of pedestrians to the high volumes of motor vehicles. 
With a typical pedestrian crossing speed of approxi- 
mately 1 m (3.2 ft) per second, streets with four or 
more lanes in each direction can result in crossing 
times that require more than 30 seconds. In addi- 
tion, lengthy crossings can make it impossible for 
pedestrians to see signal indicators on the far side of 
the crossing. Confusing multiple turning movements 
(often with protected signal phases) increase the 
potential for pedestrian crashes. 


BACKGROUND 


In St. Petersburg, Florida, the intersecuon of Highway 
98 at 74th Avenue North presented an extreme version 
of these conditions in the early 1990's. Widened to nine 
lanes in each leg of the intersection, this intersection 
created a serious challenge tor enginecrs to design a 
solution which could accommodate both pedestrians 
and motorists. The adjacent land included St. Peters- 
burg Community College, a convenience store, an auto 
parts store, and a training center for the disabled. Some 
communities would have tried to build expensive solu- 
tions (such as overhead pedestrian bridges, for example) 
or simply ignored the problem, however, the designers 
of this project applied a combination of common sense, 
innovauon, and creativity to create a solution that works 


within the available resources. 


Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Michael Wallwork, 
Alternative Street Design. 


160 Case Studies | 


Provided by Dan Burden of Walkable Communities, Inc. 
and Jeff Olson, R.A. 
Initial Conditions, Highway 98 at 74th Avenue, 
St. Petersburg, Florida. 


SOLUTION 


Michael Wallwork, the street’s designer, was asked by 
several community representatives to look at the inter- 
section and explore alternatives to make it more pedes- 
trian friendly. Accessibility was an important issue 
because a training center tor wheelchair users was 1n the 
area. Since the designer was Australian, many of the 
design features came from Australia’s best practices. 


The important tssues included the following: 


* Provide median noses that extend beyond the cross- 
walk to provide refuges for pedestrians. 

¢ Narrow the lanes to minimize speeds, to shorten 
pedestrian crossing distances, and to widen the median. 


¢ Add Australian standard right turn slip lanes, which are 
designed to keep pedestrians in the drivers’ line-of- 
sight, slow right turn vehicles to around 29 km/h (18 
nu/h), and minimize the angle between turning vehi- 
cles and approaching vehicles to increase capacity and 
to reduce the angle drivers must to turn their heads. 
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Jeff Olson, R.A, 
Design Solution for Highway 98, St. Petersburg, Florida. 


¢ Add a bend in the middle of the crosswalk to meet 
the above requirements. 


* Meet ADA standards with cut-throughs and ramps. 


RESULTS 


For a retrofit of existing. conditions, the pedestrian fea- 
tures of the Highway 98 intersection provide an excel- 
lent balance between pedestrian and motor vehicle 
needs. By reducing the pedestrian crossing time, provid- 
ing right turn slip lanes, and reducing the all-red signal 
phase slightly the ‘green’ time made available to 
motorists was actually increased and pedestrian safety 
was improved. With reduecd lane widths, refuge islands 
at each corner and median refuges in the middle of each 
intersection leg, the maximum distance that a pedestri- 
an has to cross 1s now only five lanes, or approximately 
15 m (30 ft). This is a significant 1mprovement over the 
prior conditions of crossing nine lanes of traffic in one 
signal phase. Overall crossing distances were reduced 
trom over 55 m (180 ft) te approximately 40 m (130 ft). 


CONTACT 


Michael Wallwork 

Alternate Street Design 

1516 Plainfield Avenue 
Orange Park, FL 32073 
Phone: (904) 269-1851 

Fax: (904) 278-4996 

E-mail: mjwallwork@attbi.com 


REFERENCES 


Background provided through e mail interview with Michael Wallwork of 
Alternative Street Desten. Original grapaics provided by Dan Burden 
at Walkable Communities, Ine. and Jeff Olson, R.A, 
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CAMBRIDGE, MASSACHUSETTS 
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CASE STUDY NO. 20 


Granite Street Traffic Cal 


PROBLEM 


Neighborhood residents were concerned about 
speeding on Granite Street, a neighborhood collector 
used by children to access a school and a park. 


iT | fe 
A 
era 


BACKGROUND 


Granite Street is located in the Cambridgeport neigh- 
borhood, and is bordered by the Morse Elementary 
School, a playground, ballfields on the south side, and 
In 1998, the Morse School was 
closed for major renovation. In conjunction with the 


houses on the north. 


school renovation, the roadway and sidewalk on Gran- 
ite Street was reconstructed. 


ln response to neighbors’ concerns about speeding on 
Granite Street and to improve the safety of neighbor- 
hood children going to and from school, the City 
worked with residents to implement a comprehensive 
trathic calming design during the roadway reconstruc- 
tion. Funding for the trathc calming measures came 


from the City. 


SOLUTION 


Several trathic calming measures improved the pedestrian 
environment in the Granite Street area. Curb extensions 
were installed at the intersecuons of Granite and Maga- 
zine Street, Granite and Pearl Street (at the main entrance 
ta the school) and at Granite and Rockingham Street (at 
the entrance to the park). A raised crosswalk was also 
constructed across Granite Street at Magazine Street, and 
a raised intersection was built at Granite and Pearl Streets. 
The raised devices were intended to provide a strong 
visual cue to drivers entering the corridor tron: Maga- 


Prepared by Cambridge Community Development 
Department. 


zine Street and Pearl Street to be aware of non-motor-— 


ized users. Further, vehicles would be slowed, and pedes- 


trians would be provided with a level crossing area. 


The raised crosswalk and the raised intersection were 
constructed with concrete pavers to replicate the look 
and feel of brick. Pavers are slip-resistant and durable 
under trathe. Both raised devices used color contrast to 
increase their effectiveness--the red color of the cross- 
walk and intersection highlighted the pedestrian area 
against the black asphalt of the street. 


The approach slopes to the raised devices were lined 
with highly visible, reflective, slip resistant, and long last- 
ing inlay tape. And, both of the raised devices (the 
raised crosswalk at Magazine Street and the raised inter- 
section at Pearl Street) were combined with curb exten- 
sions, giving pedestrians the the added benefit of cross- 


ing cl much narrower streec. 


The raised devices and curb extensions were part of a 
comprehensive trathe calming plan for Granite Street. 
Additional elements of the project were truncated 
domes, zebra crosswalk markings, and the removal of a 
traffic signal. All of the various measures were intended 
to work together to change the nature of the roadway 


and to reduce vehicle speeds. 
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RESULTS 


As part of the ongoing evaluation of this project. the 
City conducted before and after speed studies. The 
speed Inmit on Granite Street ts 48 km/h (30 mi/h). 
Betore the improvements, the Sath percentile speed on 
Granite Street was 45 kinéh (28 nn/h). The 83th per 
centile speed was reduced to 38.3 km/h (24 mi/h) atter 


the unprovenients. 


On most residential streets m1 Cambridge, residents deo 
not feel comfortable coexisting, with traffic gome 48 
kin/h (30 mi/h). A speed of 40 km/h (25 1n/h) feels 
more comfortable and 1s safer for residents, pedestrians, 
motorists and cyclists. Before the improvements were 
made 39 percent of vehicles were exceeding 40 km/h 
(25 nu/h). Only 14 percent of vehicles were exceeding 
4+) km/h (23 mi/h) after the improvements. 


The goal of traffic calming is to make streets safer for 
people to bike. walk, and drive, not to shift traffic trom 
one street onto another street. The City conducted vol- 
ume counts to determine if traffic was imadvertently 
shifted and found that trate has not diverted off Gran- 
ite Street. Granite Sereet carried 4.470 vehicles per day 
before the project and 4,440 vehicles per day afterward. 


Although no major maintenance problers have 
occurred, the City continues te momtor the improve- 
iments closely, particularly through che winter. Bollards 
were installed to help the snowplow operators locate 
the raised crosswalk and raised intersection. The effects 
of snow removal and other maintenance issues will con- 


tinue to be monitored. 


In April 1999. the City conducted a non-scientific sur- 
vey to determune residents” perceptions of the coniplet- 
ed trathe calming project. Over 70 percent of residents 
who responded liked the project, while only 10 percent 
disliked it. More than half of Granite Street residents 
perceived that the traffic calming treatments had 
reduced trafhe speeds and unproved pedestrian satecy. 
Also, 87 percent thought that the project tmproved the 
look of the street. and 65 percent approved of the City 


doing simular projects in other locations, 


The City and residents view this project as a success 
because the goals of reducing speeds and improving 
safety were met. The project is visually pleasing and ts 
an enhancement to the community. Residents strongly 
support the trate calming project and support more 


projects hke this in Cambridge. 


CONTACTS 


Juan P. Avendana 

Traffic Calming Project Manager 

Community Development Department 

City of Cambridge 

238 Broadway 

Cambridge, MA 02188 

Phone: (617) 349-4655 

E-mail: traffic-calming@cl.cambridge.ma.us 
Web: www.ci.cambridge.ma.us/~CDD/envirotrans 


Pedestrian Safety Guide and Countermeasure Selection System | Case Studies 


163 


CATHEDRAL CITY, CALIFORNIA 


PROBLEM Lt ot he 


A high rate of pedestrian and vehicle conflicts were 
occurring along a section of Highway 111 through 
downtown Cathedral City, CA. 


BACKGROUND 


Highway 111 is the major state highway linking the 
desert cities of the Coachella Valley trom Palms Springs 
to Indio and beyond to the Imperial Valley. Many of the 
cities in the desert have developed around this highway, 
including Cathedral City, which lies to the east of Palm 
Springs. Most of Highway 111 has been configured 
with two travel lanes in each direction, and in accor- 
dance with California Department of Transportation 
(Caltrans) plans, most cities along the 111 corridor have 
plans that show it eventually widened to three lanes in 
each direction. 


The City of Cathedral wanted to redevelop its down- 
town area, through which Highway 111 passes. As part 
of this redevelopment, the City wanted to narrow 
Highway 111, also known as East Palm Canyon Drive 
through the city, and provide for a more pedestrian- 
friendly strect through the downtown area. This section 
of Highway 111 had also had one of the highest rates of 
pedestrian conflicts and accidents in the corridor. 


SOLUTION 


[In order to plan for a design that would make Highway 
111 safer and more pedestrian friendly, the city needed 
to coordinate with Caltrans to determine who owned 
the road. The process for starting the design of the 
downtown area began in 1991 when the City crafted a 


Prepared by Jerry Jack, City of Cathedral City. | 
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CASE STUDY NO. 21 
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Looking west toward the San Jacinto Mountains after the 
installation of landscaped medians and enhanced parkways. 


broad vision for the new pedestrian-friendly environ- 
ment, which included measures to slow traftic along the 
highway. This vision included plans to keep Highway 
111 at two lanes in each direction and narrow the road- 
way to increase pedestrian accessibility across the trafic 
lanes and shorten crossing distances. With its plans to 
eventually widen the highway to three lanes in cach 
direction, Caltrans vetoed the City’s plans. 


Faced with a firm rejection of their plans by Caltrans, 
Cathedral City successfully sought to have the section 
of Highway 111 that ran through Cathedral City relin- 
quished to the City. With East Palm Canyon Drive (no 
longer Highway 111 after the relinguishment) owned 
by the municipality, the City was able to go forward 
with its vision of a pedestrian-friendly redesign of its 
downtown area. Throughout the process, the city 
worked with a resident/busincss design committee and 
a consultant. 


The final step in the process of moving forward with 
the City’s plans for its downtown area included secur- 
ing funding from the Riverside County Transportation 
Commission for the redesign of East Palm Canyon 
Drive (formerly Highway 111). The entire project cost 


Pedestrian Safety Guide and Countermeasure Selection System 


approximately $3.2 nullion (of which storm drain and 
right-of-way acquisition were a large share). This was 
funded through the City’s RDA, city bonds, and region- 
al transportation funds. 


The new design for the roadway included a landscaped 
center median, two travel lanes in each direction 3.7 and 
4.0 1m (12 and 13 ft) wide, a side landscaped median sep- 
arating a new parking aisle with angled parking, and the 
elimination of numerous angular driveways and streets, 
which had previously compronused the smooth traffic 
operation of the street. New bus shelters were provid- 
ed and new traffic signals with pedestrian crossings were 
installed to better connect the businesses on the south 
side of the roadway with the north side, which would 
eventually include a new shopping complex, movie the- 
ater, and community park. The speed linnt on East 
Palm Canyon Drive was reduced from 72 km/h (45 
mu/h) to 56 km/h (35 mi/h) in order to emphasize the 
traffic calmed nature of the new redesigned roadway 
and promote the pedestrian-friendliness of the new 


downtown area. 


Looking east showing the use of protected/separated right 
turn and bus lanes. 


RESULTS 


While many commuters who regularly traveled through 
the downtown area were not pleased with the roadway’s 
new design and traffic calmed characteristics, pedestrians 
and city officials were very pleased with the end result. 
A study of pedestrian crashes was conducted after the 
redesign of the roadway was completed. From 1993-95, 
there were nine pedestrian crashes, and since the new 
roadway opened in 1998, no crashes have been report- 
ed. In terms of pedestrian safety, the redesign of the 
street has been an overwhelming success. The redesign 
has improved the aesthetic character of the downtown 
area, and it has also served as the first step toward remak- 
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ing the downtown area into a pedestrian-triendly, cul- 
curally vibrant commercial and civic district. 


CONTACT 


Jerry V. Jack 

Traffic & Development Manager 
City of Cathedral City 

68-770 Avenida Lalo Guerrero 
Cathedral City, CA 92234 
Phone: (760) 770-0329 

Fax: (760) 202-2524 

E-mail: jjack@cathedratcity.gov 
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CAMBRIDGE, MASSACHUSETTS 


PROBLEM aa 


Motorists traveling at high speeds and refusing to 
stop at stop signs on residential and mixed-use 
neighborhood streets, especially those populated 
with large volumes of pedestrians (including chil- 
dren), had consequently led to many pedestrians 
being hit my motor vehicles. 


BACKGROUND 


Berkshire and York Streets are located in the Welling- 
ton/Harrington neighborhood of Cambridge, a resi- 
dential area with a mux of businesses and retail shops. 
Berkshire is a neighborhood street with a 40 km/h (25 
nu/h) posted speed limit and 2,000-2,500 ADT count. 
A school, a playing field, a youth center, and a library are 
adjacent to Berkshire Street. The mix of uses generates 
a large volume of pedestrian trattic, especially trom chil- 
dren. Berkshire Street is also a popular cut-through for 
motorists, particularly as an alternative to Cardinal 
Medeiros Avenue, a much larger arterial which carries 
high trafic volumes during peak hours. 


Neighborhood residents had complained over a long 
period of time about speeding vehicles. Police checks 
confirmed the persistent speeding problem along Berk- 
shire and also found a large number of drivers running 
the stop sign at the intersection of York and Plymouth. 
Several incidents between children and drivers motivat- 
ed parents and other residents to tackle the traffic prob- 
lems in their neighborhood, making the streets safer for 


children to walk. 


Prepared by Cambridge Community gto aii 
Department. 
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CASE STUDY NO. 
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Raised intersection at Berkshire and Marcella Streets. 


SOLUTION 


The City of Cambridge chose the Berkshire/York 
Street area to demonstrate the benefits of traffic calming 
for addressing neighborhood transportation problems. 
Working jointly with the City Trattic Department and 
the Public Works Department, the Community Devel- 
opment Department publicized and facilitated an open 
planning process, involving many neighborhood resi- 
dents, school personnel, and emergency services per- 
sonnel. The collaboration produced several traffic calm- 
ing design alternatives, with the community and city 
agencies eventually using the design presented here. 
The Public Works Department implemented the 
improvements using city funds. 


The Berkshire and York Street improvements were part 
of a comprehensive traffic calming plan. Under this plan, 
a particular area 1s blanketed by a variety of treatments, 
which work together to change the nature of roadways, 
slow down vehicles, and improve pedestrian safety. 


Vhe traffic calming measures used in this project 
include the following: 


* Curb extensions at three intersections: 1) Berkshire 
and York Streets, 2) Berkshire and Cambridge 
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Streets, and 3) Webster Avenue, Hamlin Street, and 
Plymouth Street. 


¢ Flamlin Street was made one-way to alleviate the 
problem: of drivers entering Plymouth Street the 
wrong way at Webster Avenue to get to Hamlin Street. 


¢ A raised crosswalk was added across Berkshire Street 
at Hardwick Screet. 

* Raised intersections were constructed at York & 
Hanulton and Berkshire & Marcella. 

¢ A chicane was added on Berkshire Street, which 
reduces the street width by 2.1 m (7 ft) on each side 
and introduces a shift in the roadway alignment. 

¢ The fence openings for Donnelly Field were relocat- 
ed to line up with the enhanced pedestrian crossings, 
encouraging pedestrians, especially children, to cross 
where it is safest to do so. 


In addition to the newly constructed treatments, all 


street-level crosswalks were repainted with zebra mark- 
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Raised intersection used at York and Hamilton and 
Berkshire and Marcella. 
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Curbs to be removed 


20° (Typ.) 


A chicane was added on Berkshire Street between 
York and Cambridge. 


ings to emphasize the presence of a pedestrian crossing 
tor both drivers and pedestrians. 


The raised crosswalk and intersections were construct- 
ed with concrete pavers that replicate the look and feel 
of brick but are more durable and have a slip resistant 
finish. The approaching slopes for the vertical changes 
were constructed at 8 percent. The approaching slopes 
are clearly marked, using highly visible, reflective, and 
slip resistant inlay tape as pavement markings. 


RESULTS 


Overall, the Berkshire/ York street neighborhood is now 
a much safer place for young pedestrians in the neigh- 
borhood. While all of the measures combined to 
change the driving atmosphere of the street, the vertical 
trattic calming measures have the most direct effect on 
travel speeds. 


Before the improvement, the 85th percentile speed on 
Berkshire Street was 48 km/h (30 mi/h), and only 41 
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Raised crosswalk at Berkshir 


percent of vehicles surveyed were traveling at or below 
the 40 km/h (25 mi/h) speed limit. After the improve- 
ments, the 85th percentile speed was reduced to 34 
kin/h (21 mi/h) at the vertical traffic calming devices 
and 38.6 km/h (24 mi/h) in between, and 95 percent of 


vehicles were going at or below the speed lint. 


The chicane provides an area tor landscaping. and for 
motorists, it disrupts the visual continuity of the street 
without a measurable impact on traffic. Curb extensions 
reduce the width of the pedestrian crossing distance, 
limit pedestrian exposure time, improve visibility, and 
slow the turning vehicles. While there have not been 
any major maintenance problems, the City continues to 
monitor the unprovements closely, particularly through 


the winter. 


A post-improvement survey of neighborhood residents 
tound that 44 percent of respondents liked the improve- 
ments while only 28 percent disliked them.  Forty- 
seven percent reported a perceived increase 1n pedestri- 
an safety and 39 percent reported feeling an tmprove- 
ment in the safety for children playing. However, 61 
percent reported that it was harder co find on-street 
parking, despite the net loss of only one on-street park- 
Ing space, 


The City of Cambridge considers the project a major 
success, both for the implementation of effective traffic 
calnung measures and for the ability of the public partc- 
Ipation process to mobilize the neighborhood and gener- 
ate support for the unprovements. The Berkshire/ York 
street project has led to the development of several other 


neighborhood projects throughout the city, 
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CONTACTS: 


Juan P. Avendano 

Traffic Calming Project Manager 

Community Development Department 

City of Cambridge 

238 Broadway 

Cambridge, MA 02188 

Phone: (617) 349-4655 

E-mail: traffic calming@ci.cambridge.ma.us 
Web: www.ci.cambridge.ma.us/~CDD/envirotrans 
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BEVERLY HILLS, CALIFORNIA 


CASE STUDY NO. 23 


Exclusive Pedestrian 


PROBLEM LLL 


A high number of conflicts between pedestrian and 
vehicles were occurring at busy downtown intersections. 


BACKGROUND 


The residential population of Beverly Hills 1s about 
35,000. However, the daytime population is estimated 
at about 150,000, mostly concentrated in the Business 
District, which is informally called the “Business Trian- 
ele.” Daytime pedestrian activity is very heavy in the 
Business District due to the concentration of businesses 
and services and the high volume of tourists visiting the 
area around famous Rodeo Drive. The primary con- 
cern for the City was the high number of conflicts 
between pedestrians and vehicles at many of the inter- 
sections, especially during holidays and peak tourist sea- 
sons. Large pedestrian flows were blocking crosswalks 
to turning traffic during the entire green signal phase. A 
review of the aceident history revealed several report- 
ed vehicle-pedestrian accidents. Numerous field obser- 
vauions also concluded many “elose calls” occurred. 


SOLUTION 


In 1987, the City of Beverly Hills modified traffic sig- 
nals at eight intersections within the Business Triangle 
to include an exclusive pedestrian phase where all 
approaches would stop to let pedestrians cross the inter- 
section either diagonally or conventionally. The inter- 
sections included: 


¢ Brighton and Canon 


© Brighton and Beverly 
s ¢ 


Information provided by Bijan Vaziri, City of 
Beverly Hills. 
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¢ Brighton and Rodeo 
¢ Brighton and Camden 
* Brighton and Bedford 
¢ Dayton and Canon 

* Dayton and Beverly 


* Dayton and Rodeo 


Table 1 shows the pedestrian volumes at each of the 
eight intersections compared to vehicular volumes. 


Staft analysis indicated that if no pedestrians were in the 
intersection during the vehicular signal phase, that traf- 
fic would flow more smoothly. The addition of an 
exclusive pedestrian signal phase to the signal timing 
was considered to clear the intersection of pedestrians 
during the vehicular phase, allowmg better movement 
of vehicles and permitting pedestrians to cross without 
vehicle interference. This would improve the satety of 
pedestrians and reduce the potenual for auto/pedestri- 
an conflicts and accidents. At the time of implementa- 
tion, very few jurisdictions were known to have this 
type of signal operation. 


With exclusive pedestrian phases in place, pedestrians 
were allowed to cross diagonally as well as convention- 
ally. In that case, the longer diagonal pedestrian path 
was used to determine the optimal clearance me for 
that signal phase. A range of 20-22 seconds of total 
pedestrian signal phase was determined to be appropri- 
ate. At the time, all Business Triangle signals were oper- 
ating on 50-second cycles, and the introduction of the 
pedestrian phase increased the cycle to 60 seconds to 


clear vehicles through the intersections. 


Pavement markings were added to indicate that diago- 
nal crossing was permitted at each of the intersections, 
and special “diagonal crossing OK” signs were added to 
each corner. For better visibility, pedestrian signal heads 
were added to face the diagonals of the intersection so 


they could be seen for diagonal crossings. 
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Intersection NB SB WB EB Total East West South North Total Peds. 
Veh/hr Veh/hr Veh/hr Veh/hr Veh/hr approach Leg Leg Leg Leg Cross/hr 
Peds/hr Peds/hr Peds/hr Peds/hr 


Brighton/Canon (1) 500 550 300 1350 270 250 400 230 1150 
Brighton/Beverly (2) 750 700 750 2200 500 500 600 400 2000 
Brighton/Rodeo (3) 450 650 600 1700 500 800 650 550 2500 


Brighton/Camden (4) 500 Q 500 1000 350 450 600 400 1800 
Brighton/Bedford (5) 0 700 550 1250 300 280 370 400 1350 
Dayton/Canon (6) 250 350 0 550 1150 150 200 200 300 850 
Dayton/Beverly (7) 700 Fou 0 550 2000 400 300 250 450 1400 
Dayton/Rodeo (8) 350 500 0 300 1150 400 950 A450 500 1900 


Table 1. Vehicle and Pedestrian Volumes. 


The average cost per intersection was very low com- RESULTS 
pared to other improvements, ranging trom $300-$700 
per intersection. During the planning of this project, there was concern 
that an exclusive pedestrian phase would be confusing 
for both motorists and pedestrians. After implementa- 
tion, 1t seemed that people became accustomed to the 
new operation, Public opinion has been very favorable, 
and other conimunities have contacted the City about 


their successful operation. 


A capacity analysis was conducted as part of the evalu- 
ation of the new signal operation. Using the “ICU” 
method, a level of service (LOS) was calculated before 
and after the implementation of the exclusive pedestri- 
an phase. The following table shows the summary of 
the LOS calculations. 


Intersection Before LOS After LOS 


Brighton / Canon AOA 63 6 
Brighton / Beverly 69 B Oo? E 
Brighton / Rodeo 48 A ea SS 
Brighton / Camden AOA .66 B 
Brighton / Bedford 4A 57 A 
Dayton / Canon S31A 54 A 
Dayton / Beverly 55A 81D 
Dayton / Rodeo 4A 5/7 A 


Table 2. LOS Calculations Before and After |mplementation. 


The analysis indicated that for most intersections, the 
change in LOS would be within an acceptable range. 


= However, for two intersections, Brighton/Beverly and 

With exclusive pedestrian signal phases, diagonal crossings Dayton/Beverly, the LOS would be dropping to unac- 
are allowed as well as conventional crossings. ceptable levels (LOS E and D respectively). City staff 

had concerns about the successful operation of these two 

intersections. Staff noted that implementation was very 

successful at the other six intersections, and the afore- 


mentioned two experienced an increase in delays on the 
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Intersection Before After 
# of % of total # of % of total 
accidents accidents accidents accidents 


Brighton/Canon 18% 10% 
Brighton/Rodeo 18% 11% 
Brighton/Camden 22% 00% 
Brighton/Bedford 11% 18% 
Dayton/Canon 31% 00% 
Dayton/Rodeo 13% 00% 
Total 19% 7% 


Overall percent reduction of auto/pedestrian accidents = (18-6)/18 = 66% 


lable 3: Summary of Auto/Pedestrian Accidents Betore and After tne Pedestrian Phase. 


major north-south street through the Business [istrict, REFERENCES 

Beverly Drive. This analvsis resulted in the pedestrian Vaziri, Bijan. UF Nchisive Pedestrias Phase for the Bastness District Signals in 
: lw ; everls Hill. Th Yours Paras Cine ot Beverly Halls. Cabforiia. L296" 
sicnial being removed at these avo intersections. Ehie ere ls a a a a 


TeV VUNIE STN continue to be operational today, 


Since the primary objective of this: project was) to 
improve safer. detailed evaluation of accidents of all 
eight intersections was conducted. Accident data from 
the vears 1078, 1987, and 1996 were used for compart- 
son. The primary focus was to examiute the auro/ pedes- 
trian type accidents before and atter the mmplementanon 
ot the project. The following table shows the average 


change in accidents over the comparison periods. 


The table madicates a reduction in auto. pedestrian acci- 
dents by 665 beaween 1987 and 1996 fer the six inter 
sections that maintamed the pedestrian phase. Data have 
suggested uncquivocally that this project was a success. 
Further, overall aceidents in the Business Triangle were 
reduced by 26%. However. at those two intersections 
where the pedestrian phase was elimimated (Brighton / 
Beverly and Dayton Beverly), autco/pedestrian accident 


rates remained the same or even iereased. 


In general. exclusive pedestrian signal phasing is a low 
cost and ettecave tool to mnprove safety and reduce the 


potential for automobile and pedestrian conthets. 


CONTACT 

Bijan Vazir| 

City of Beverly Hills 

Engineering Department 

455 N. Rexferd 

Beverly Hills, CA 90210 

Phone: (310) 285-2504 

Email: bvaziri@c!.beverly-hillS.ca.us 
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HENDERSONVILLE, NORTH CAROLINA 


CASE STUDY NO. 24 


Fu BS By a Pa 
Biyers 
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PROBLEM iT | fia 


Pedestrians in the downtown shopping district had a 
difficult time crossing a wide street with heavy traffic. 
The vitality of the downtown shopping district was 
threatened because of this uncomfortable environ- 
ment for pedestrians and the addition of new shop- 
ping opportunities on the outside of town. 


BACKGROUND 


In the mid-1970's, the mountain town of Henderson- 
ville faced a dilemma common to many rural American 
communities. Strip shopping centers were beginning to 
locate on the outskirts of town, and there was a concern 
that a large regional shopping mall would be developed 
in the future that might lure more shoppers away from 
downtown businesses. On Main Street, the traditional 
commercial and social center of the community, 17 
businesses had closed their doors and Main Street was 
declining. Ac night Main Street became a racetrack, 
where teenagers would drag race their cars down the 


wide and straight roadway. During the day the roar of 


trafic on Main Street endangered pedestrians trying to 
cross four lanes of traffic and parked cars. 


SOLUTION 


City Council members, community leaders, and down- 
town merchants traveled to Grand Junction, Colorado 
which had successfully revived its downtown using traf- 
fc calming and pedestrian-oriented design. Inspired by 
Grand Junction, the town leaders returned to North 
Carolina ready to implement some of their own ideas 
for the rebirth of downtown. In order to provide a 


Prepared by Laurie Actman, Patrick McMahon, and Henry | 
Renski, University of North Carolina Highway cane | 


Lateral shifts in the roadway slowed vehicles traveling on 
Main Street, making the street safer for pedestrians and 
giving drivers a chance to see the local businesses. 


competutive shopping environment, the leaders deter- 
mined that certain improvements and amenities needed 
to be provided, including slower traffic, easier pedestri- 
an crossings, parking, and beautification. 


Located at the junction of several major mountain 
roads, Hendersonville had plenty of automobile trathc 
from traveling vacationers. The community wanted to 
develop Main Street into an environment where travel- 
ers would be enticed out of their cars to stroll around 
comfortably and shop. Main Street was originally 
designed with a right-of-way in excess of 32 m (100 ft), 
wide enough for a team of oxen to turn around with- 
out backing up. Prior to its redesign, Main Street had 
two lanes of travel in both directions and parallel park- 
ing on both sides of the street. The conversion to a one- 
way pair of two streets on either side of Main Street 
reduced the traftic-load on Main Street, gave through 
travelers a convenient alternative route, and allowed the 
town leaders to pursue their new vision for downtown. 


The improvements to the downtown area were 
financed by a special tax district requested by the mer- 
chants themselves. Main Street was narrowed trom four 
lanes to two. In the middle of each block a quick bend 
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a 


Curb extensions, or “bulb-outs” reduced the crossing 
distance and the amount of time that pedestrians were 
exposed to traffic while crossing Main Street. 


in the street creates a lateral shift of the entire street. 
The street winds back and forth through a six-block 
area, with transition blocks at each end. The nud-block 
curves are formed by curb bulb-outs that open onto 
marked crosswalks at the peak of each curve. At these 
points trafic moves slowly and the pedestrian crossing 
distance is reduced to two lanes. The alternating lateral 
shifts also opened space for diagonal parking, while the 
opposite side of the street offers parallel parking. 


Each intersection 1s also marked with crosswalks on all 
four legs, with curb bulb-outs on the two Main Street 
legs. The bulb-outs shorten pedestrian crossing distance 
at intersections, improve pedestrian visibility, force 
tighter and slower right turns onto Main Street, and 
reinforce the notion that the driver has entered a traffic 
calmed area. The entire area has been enhanced with 
landscaping maintained by contract. Brick planters were 
installed along the length of street and are filled with 


spectacular flower displays that change throughout the 


The Main Street Pedestrian environment has been enhanced 
by street furniture and landscaping. 


year. Street trees planted 25 years ago have grown tall 
and provide a sidewalk canopy and shade for pedestrians. 


RESULTS 


According to the Executive Director of Downtown 
Hendersonville, Inc., the serpentine layout of Main 
Street offers many aesthetic and safety advantages. The 
layout slows traffic, making the street safer for pedestri- 
ans, and gives drivers a chance to see the local business- 
es. Vehicles now tend to travel at or near the 32 km/h 
(20 mi/h) speed limit on Main Street. In addition, the 
mid-block crosswalks on Main Street are shorter than 
regular street crossings, making crossing the street safer 
and more comfortable for pedestrians. ‘The improve- 
ments to the six-block section of Main Street were 
achieved at an initial cost of about $235,000 in 1975 
and approximately $72,000 per year for maintenance. 


In addition, the pedestrian improvements in downtown 
Hendersonville have helped Main Street achieve eco- 
nomic success. While the mall has arrived—and has 
downtown Hender- 


sone through two bankruptcies 
sonville has experienced a renaissance. It was named a 
“Main Street City” by the National Trust for Historic 
Preservation in 1985, and was entered in the National 
Register of Historic Places in 1989. Property values 
increased after the roadway was uuproved, and many 
downtown buildings were renovated and restored. 
There are currently 100 retail businesses downtown, 
including 14 restaurants, specialty shops, and regionally- 
oriented anchor stores, and a waiting list exists for Main 
Street locations, Ofhices and apartments occupy many 
of the second floors in two-story buildings, and most 
buildings have been renovated. New buildings have 
been built as well. Today, over 25 years later, the stores 
are all occupied and downtown Hendersonville 1s alive 
and bustling with pedestrians and shoppers. Onee vir- 
tually empty, Main Street now averages 1,750 pedestri- 
ans per day. 


CONTACT 


Jim Castetter, Executive Director 
Downtown Hendersonville, Inc. 
401 N. Main Street 

P.O. Box 536 

Hendersonville, NC 28793 
Phone: (828) 697-2022 

Fax: (828) 697-2124 

E-mail: dhinc99@aol.com 
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DENVILLE, NEW JERSEY 


Illuminated 


PROBLEM a= 


The New Jersey Department of Transportation 
(NJDOT) needed to improve pedestrian safety adja- 
cent to State Route (SR) 46 in Denville, New Jersey. 
In Denville, SR 46 is a major highway that includes a 
jug-handle style intersection adjacent to the entrance 
of a large recreation facility. NJDOT needed concepts 
that were easy to install in a short timeframe, to miti- 
gate this high vehicle/pedestrian crash location. 


BACKGROUND 


As part of an on-call planning assignment with NJDOT, 
The RBA Group was asked to develop methods to 
improve pedestrian crossing accommodations at the Sav- 
age Load/SR 46 jug-handle and Franklin Road. Near 
this location, SR 46 carries over 40,000 vehicles per day 
along its four- to six-lane cross-section. The posted 
speed limit on SR 46 is 80 km/h (50 mi/h). The posted 
speed limits on Savage and Franklin Roads are 56 km/h 
(35 mi/h). The surrounding area has residential and 
commercial land uses, public and private schools, as well 
as the recreation facility mentioned above. 


There are signalized intersections along the highway, 
including a signal at one of the subject intersections. 
Westbound left turns off of the highway are accommo- 
dated via a jug-handle that connects to Savage Road, a 
local street. Savage Road and Franklin Koad form a 
three-legged, or “T- intersection” adjacent to the recre- 
ation facility, which generates a large volume of pedes- 
trian traffic. This intersection is just a half a block from 
the four-legged, signalized intersecnon of Franklin 
Road and SR 46. 


A field inventory of the site revealed that westbound 
traffic on SR 46 seeking to turn south (left) onto Frank- 


— val a teh Re oe rere 


Prepared by Mike Dannemiller, RBA Group. 
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CASE STUDY NO. 25 


lin Road, first exits SR 46 to the right onto the jug- 
handle, which uses a short one-way portion of Savage 
Road to access the Savage/Franklin intersection. This 
westbound approach has two travel lanes, one for left 
turns headed south on Franklin and one for through 
traffic onto Savage Road and other local destinations. 
East of the Franklin/Savage T-intersection, Savage Road 
is One-way westbound; west of the intersection, Savage 
Road is two-way. ADT on Savage Road 1s 7,000. 


This creates a multiple threat situation for pedestrians 
attempting to cross the jug-handle leg of the intersec- 
tion co the recreation facility (northbound), because the 
left turning traffic on the jug-handle is often backed-up 
at this intersection (from the Franklin/SR 46 intersec- 
tion back through this intersection), hlocking the 
pedestrian’s view of the fast-moving traffic on the jug- 
handle. Interviews reported that motorists traveling 
through the intersection along the jug handle were not 
likely to yield to pedestrians, due to poor visibility and 
a lack of awareness to pedestrians crossing the road. The 
frequency of pedestrians crossing Savage Road is esti- 
mated at approximately 25 per hour. 


SOLUTION 


To better inform motorists when pedestrians are attempt- 
ing to cross this multiple threat intersection, an iluminat- 
ed crosswalk treatment was proposed. Public participation 
included a presentation before the Town Council, which 
passed a resolution in support of the proposal. 


The proposed design was installed as a test location for 
NJDOT to determine if this treatment would generate a 
more appropriate sharing of the roadway, over more tra- 
ditional high-visibility crosswalk striping. ‘This system is 
extremely useful at stop controlled or mid-block crossing 
Jocations, but it is not appropriate at signalized intersec- 
tions because of the potential for conflicting messages 
being presented to the motorists, such as a green traffic 
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In-pavement lighting at crosswalk 


light instructing the motorist to proceed, and yellow flash- 


ing pavement lights instructing the motorists to yield. 


The chosen system uses ultrasonic passive actuation, 
which does not require pedestrian users to take any 
action for the system to understand that they are there. 
This ensures that che pedestrians are detected by the sys- 
tem without having to push a signal activator. When the 
signal detects the presence of a pedestrian, the pave- 
ment-mounted lights Wuminate. The lights stay on for 
10 sec, flashing at a frequency of about 4 pulses/sec. 
These lights are similar in size to the typical highway 
pavement mounted reflectors, and are directed towards 


the Onconiung motorists. 


When the system is illuminated, motorists are present- 
ed with a series of flashmg amber lights spaced several 
feet apart along either side of the crosswalk. These hghts 
are easy to see, even in direct sunlight, and inform 
motorists chat a pedestrian 1s actively crossing the road- 


way at that moment. 


Project costs are estuuated at $20,000 for materials, and 
$12,000 for installation equipment (labor is excluded from 


this estimate, as installagon was done in-house by NJDOT). 


Illuminated crosswalk at night. 
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RESULTS 


While a full conflict analysis has not yet been complet- 
ed, personal experience has shown that conflicts 
between motorists and pedestrians have been greatly 
reduced at the two crosswalks retrofitted with the illu- 
ninated crosswalk systems. esearch conducted by the 
University of North Carolina Highway Safety Research 
Center in 1999 on a Florida DOT installation showed 
motorists ylelding or stopping for pedestrians staged to 
cross the roadway increased from 13 percent to 35 per- 
cent after a flashing crosswalk was installed. 


It is expected that illuminated crosswalks will be used to 
encourage motorists to more appropriately share the road 
with pedestrians by improving awareness for motorists 
that they are, indeed, sharing the roadway with non- 
motorized users. 


After installation, feedback gathered trom the local trans- 
portation agency suggested that Denville residents are 
very pleased with the improved “high-tech” crosswalk. 


CONTACT 


Mike Dannemiller 

RBA Group 

One Evergreen Place 

Morristown, NJ 07962 

Phone: (800) 722-9524 

E-mail: mdannemiller@rbagroup.com 


REFERENCES 


Huang, Hennan: Hughes. Ronald; Charles Zegeer and Marsha Niteburg. “An 
Evaluanon of the LightGuard™ Pedestrian Crosswalk Waning System.” 
Prepared bv University of North Carolina Highway Safety Research 
Center and Center for Apphed esearch tor Florida Departinent of 
Transportation Satety Office, June 1999, 
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CLARK COUNTY, WASHINGTON 


PROBLEM TT ee 


A traffic calming device to accommodate emergency 
vehicles was needed to reduce speeds near a school 
and park in Clark County, Washington. 


BACKGROUND 


In 1998, Clark County approved and tunplemented a 
neighborhood trafhe calming project for an approxi- 
mate | nu (0.3 m) segment of NW 93rd/94th Streer 
berween NW 21st Avenue and NW Lakeshore Drive. 
NW 93rd/94th Street is a collector street (lowest arte- 
rial classification) located in an unincorporated area 
outside of the City of Vancouver in Clark County, 
Washington. This street was eligible for traffic calnung 
because of its location near a school and a park in a res- 
idential neighborhood. 


No bicyele lanes existed along the street corridor. In 
the older eastern half of the corrider, no sidewalks 
existed. In the newer sections, sidewalks were present, 
but little direct driveway access to the street existed. 
Before trafic calming was unplemented, the street 
appeared to have functioned as an arterial roadway 
instead of a neighborhood street. 


The posted speed limit on this road is 40 km/h (25 
mi/h), While the incidence of speeding was gencrally 


lower for this street segment than for others on the trat- 


Prepared by Charles P. Green, Parsons Brinckerhoff, 
Portland, Oregon. 


Information provided and contributions made by 
Charles P. Green, Parsons Brinckerhoff; Jennifer 
Green: Steve Green; Don Williams, Clark County; 
Gerald Morris, formerly with Clark County Public 
Works, now with Collier County, Florida Public Works; 
Carl Switzer, Parsons Brinckerhoff. 


CASE STUDY NO. 


NPA 


fie calming project list, NW 93rd/94th Street was added 
because of its proximity to the school and park resulting 
in higher amounts of pedestrian and bicycle trathie and 
safety concerns than on typical neighborhood streets. 


The NW 93rd/94th Street project was innovative because 
it was Clark County’ first test of emergency vehicle-type 
trathe calming design on a collector roadway. Another 
street, NE 76th Street, also had simular design treatments, 
but it was a lower classification roadway. 


SOLUTION 


A traffic calming treatment was installed that consisted 
of an emergency response speed bump and a median 
slow point. The bump has a median and wheeltrack 
channel cut in the center of the bump to allow emer- 
gency vehicles to pass unimpeded through the center 
while general traftic must legally use the bump, and thus 
slow down. Bumps have been offset by direction with- 
in the device to allow for a pedestrian crosswalk to be 
installed adjacent to the bump. 


Prior to installation, the devices were tested in a closed- 
environment at the Clark County Maintenance and 
Operations facility. A fire track was used to test differ- 
ent wheeltrack and channel layouts using railroad ties. 
Spacing and median width specifications were devel- 
oped from these tests. A closed-environment test was 
also conducted using a similar fire truck at the County 
Maintenance yards. These results indicated that with the 
specified design wheelerack/median width, fire trucks 
would be slowed by, ac most, 1-2 s per device while the 
driver aligned and maneuvered through the channel. 


Clark County Public Works and Clark County Fire 
District 6 staff also tested the speed bumps in 1996-97, 
Speed runs were conducted before and after regular 
speed bump installations on NE 129th Street in the 
Salmon Creek area. ‘Vhe results indicated that a typical 
speed bump slowed hre trucks 4-6 5 per device. 
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View of the median slow point with pedestrian crossing in 
the center of the median. 


The project cost approxmnately $40,000 and was funded 
through the county’s Neighborhood Traffic Program. 


RESULTS 


Prior to installanon, a speed study was conducted in 
August 1996 by Clark County. The results were: 


¢ Mean speeds varied from 37-42 km/h (23-26 mi/h) on 
the projects east end to 42 km/h-45 km/h (26-28 
mi/h) on the west end. 


¢ 85th Percentile speed was 48-52 km/h (30-32 mi/h) 


along the entire street. 


¢ Speeds ranged trom 24-55 km/h (15-34 mi/h) on the 
east end to 24-63 km/h (15-39 mi/h) on the west end. 


¢ The 16 km/h (10 mi/h) pace speed, or the 16 km/h 
(10 mi/h) range which included the most vehicles 
varied from 32-47 km/h (20-29 mi/h) on the east 
end to 40-55 km/h (25-34 mi/h) on the west end. 


The variation in speeds reflects differences in street 
character. On the west end of the project segment, the 
street is more of a typical “collector” because few drive- 
ways eXist to provide direct access, and no special pedes- 
trian trip generators, such as schools or parks, are pres- 
ent. The east end features land uses, including a school, 
a park, and an athletic club, which generate pedestrian, 
bicycle, and vehicle traffic. 


A speed study was conducted in October 2001 follow- 
ing installation of the devices. The results were: 


* Mean speed was 35-39 km/h (22-24 mi/h) 
measured between devices. 


¢ $5th Percentile speed was 42-43 km/h (26- 
ae? TMA te). 
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¢ The speed range was generally 27-42 km/h 
(17 to 26 mish). 


© The 16 km/h (10 mi/h) pace speed was 
26-40 km/h (16-25 mi/h). 


Fourteen households fronung NW 93rd/94th Street, rep- 
resenting approximately 50 percent of the households 
along, the calmed street segment, were surveyed to meas- 
ure public opinion of the improvements. 


The residents who lived on the street prior to the calm- 
ing project felt that speeds were somewhat slower than 
before. On a seale of 1 to 5, with 1 being “dislike very 
much” and 5 being “like very much,” their opinion of 
the speed bumps was 3.4 with a standard deviation of 
1.3 (like somewhat). 


View of the emergency response speed hump on the east 
end of the project. 


Opinion was nuxed on the worthiness of the crosswalk 
in the center of the speed bumps. Many felt chat pedes- 
trian safety was nnproved, especially for school children 
and those walking to or from the adjacent park on the 
north side of 94th Street. Others felt that the crosswalk 
may be somewhat hidden by the bumps themselves, or 
that vehicles would be watching tor the bumps and 
ignore the crosswalk. Sull others felt that the crosswalk 
did improve safety but did somewhat encourage users to 


“dart across the street.” 


The devices achieved their goals of slowing traffic 
speeds to natch the neighborhood character, providing, 
for a safer pedestrian crossing of the roadway, and allow- 
ing for emergency response vehicles to travel through 
unimpeded. According to field observations and the 
opmmions of neighbors, the amount of pedestrians and 
school children crossing the street has also increased as 
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well as the number of bievele trips to the adjoining 
houses, schools, and park. 


CONTACT 


Chuck Green, PE. 

Supervising Transportation Planner 

Parsons Brinckerhoff Quade and Douglas 

(formerly with Clark County Department of Public Works) 
400 SW Sixth Avenue, Suite 802 

Portland, OR 97204 

Phone: (503) 274-7223 

Fax: (503) 274-1412 

E-mail: greenc@pbworld.com 
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CUPERTINO, CALIFORNIA 


School Zone 


PROBLEM 


Between 1995 and 1997, 32 traffic collisions 
occurred in the McClellan Road corridor. Given the 
confluence of commuter, school, and other traffic 
generated from a nearby junior college and a junior 
high school, the City and Its residents were con- 
cerned about pedestrian safety for the students of 
an elementary school and a high school located on 
the busy roadway. 


BACKGROUND 


Lincoln Elementary School and Monta Vista High 
School, with an enrollment of almost 3000 students, are 
adjacent to each other on McClellan Road, a collector 
with single-tamily residential frontage. McClellan Road 
is a three-lane major collector with bicycle lanes, two 3.1 
m (10 ft) wide travel lanes and a narrow center left-turn 
lane. The speed limit is 40 km/h (25 mi/h) in the school 


A crossing guard helps Lincoln Elementary School 
students cross McClellan Road. 


Prepared by Michelle DeRobertis, Wilbur Smith 
Associates, San Francisco, CA and Raymond D. 
Chong, Assistant Director of Public Works, City of 
Fairfield, CA. 
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CASE STUDY NO. 27 


zone. McClellan Rd carries about 8,500 vehicles per day 
traveling at speeds (85th percentile) of 58 km/h (36 
nu/h), and it has a high traffic accident rate. 


SOLUTION 


The City developed a multi-pronged project to improve 
pedestrian safety for students in the school zone. The 
objectives of the project were: 


© Reduce traffic collisions. 


¢ Reduce vehicle speeds. 


¢ Promote driver awareness of the school zone, includ- 
ing crosswalks and speed limit. 


¢ Educate students on pedestrian safety at school zone 


crossings. 


* Obtain public opinion about the pedestrian safety 
iniproveiments. 


¢ Collect data before and after installation of pedestri- 
an safety improvements. 


The project was conducted in partnership with the 
Cupertino Union School District, Fremont Union High 
School District, Santa Clara County Sheriff Depart- 
ment, and the Santa Clara County Health Department. 
Engineering, education and enforcement activities were 
implemented simultancously with partner agencies lead- 
ing the activities that fell under their jurisdiction, such as 
enforcement of traffic laws during peak hours, educating. 
students on pedestrian safety, collecting before and after 
data, and conducting a public opinion survey. 


For engineering changes, the City proposed the installa- 
tion of In-Roadway Warning Lights (IRWLs) as the best 
way to increase protection for students crossing the 
street. IRWL systems include lights that are located in 
the roadway along the edges of the crosswalk markings. 
The lights create higher visibility crosswalks to improve 
crossings and reduce vehicle speeds. 
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How it works. 

The lights are activated by a 
button pushed by pedestrians 
standing on the corner. 


Once activated, the lights 
flash for 30-40 seconds in 
both traffic directions at a rate 
at once per second. 


Under direction of the City Traffic Engineer, the design 
chosen for the IRWL system utilized high intensity bi- 
directional halogen lights. The IRWLs at the crosswalks 
are in operation 24 hours per day, 7 days per week, and 
are activated automatically using “Smart Walk” pedestri- 
an detectors, a microwave technology to deteet the pres- 
ence of pedestrians waiting to cross or in the crosswalk. 


In addition to 
installing IRWL sys- 
tems at (Wo cross- 
walks in the school 
zone, other engi- 
neering measures 
included placing 
flashing school zone 
beacons to indicate 
40 km/h (25m1i/h) 
signs and enhancing 
roadway signs and 
pavement markings. 


Total cost for the 
two IRWL systems 
was $68,000 and the 


Flashing school zone beacons Traffic Sate Com- 
complement the in-roadway crosswalk 
warning lights. 


munities Network 
(TSCN) of Santa 
Clara County provided funding for the IRWL systems. 
The TSCN, sponsored by the Sancta Clara County Health 
Department, is a consortium of public agencies, organi- 
zations, and businesses working together to improve traf- 
fic safety. 


RESULTS 


The City collected data on motor vehicle speeds before 
the project, in May 1999, and after, in May 2000. The 
results showed a reduction of 85th percentile speeds from 
58 km/h (36 mi/h) to 53 km/h (33 nii/h), Median 
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speeds were reduced from 
50 km/h (31 mi/h) to 43.5 
km/h (27 mi/h). Because 
a reduction in vehicular 
traffic volume or anin- 
Crease in pedestrian traffic 
was not a specific goal of 
the project, data was not 


; collected on these factors. 

Pf Once installed, the 
light protrudes a 
mere 39 inch 
above the road. 


The installation of the two 
crosswalk IRWL = systems 
on McClellan near Lin- 
coln Elementary School and Monta Vista High School 
has successfully improved pedestrian safety. Response 
from the community and users has been positive. 


The supplemental use of speed limit warning flashers 
has enhanced the effectiveness of the IRWLs by draw- 
ing driver attention to the pedestrian crossing, thereby 
reducing speeds. In addition to improving the pedestri- 
an environment by slowing traffic speeds, vehicle crash- 
es decreased from 11 per year before the project to 7 in 
the year afterward. 


CONTACTS 


Diane Arrants 

Traffic Technician 

City of Cupertino 

10300 Torre Avenue 
Cupertino, CA 95014 
Phone: (408) 777-3245 
E-mail: Dianea@cupertino.org 


Michelle DeRobertis 

Associate Civil Engineer 

City of Alameda 

950 West Mall Square 

Alameda, CA 94501 

Phone: (510) 749-5918 

E-mail: mderober@ci.alameda.ca.us 


Raymond Chong 

Assistant Director of Public Works 
City of Fairfield 

2000 Cadanesso Drive 

Fairfield, CA 94533 

Phone: (7/07) 428-7632 

E-mail: rchong@ci.fairfield.ca.us 


REFERENCES 


California Trafhe Control Devices Conimniittee. 

Manual of Cniform Traffic Control Devwes, 2000 Edition, and fa Roadway Hashing 
Lights at Crossivalks, an Informational Keport published by the Institute 
of Transportation Engineers. 
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PROBLEM nasa 


Pedestrians were not safe or comfortable crossing in 
crosswalks at unsignalized intersections and mid- 
block locations due to traffic congestion. 


BACKGROUND 


The real and perceived inability of pedestrians to sately 
and comfortably cross unsignalized intersections and 
mid-block crossings on Main Streets and in Central 
Business Districts (CBD’s) throughout New York State 
was, and continues to be, a growing problem due to 
vehicular trafic congestion. While signalized pedestri- 
an crossings and separate rights-of-way were more 
appropriate 1n major cities and metropolitan areas, many 
retail- and tourism-oriented main streets in suburban 
and rural centers were seeking low cost, flexible, and 
seasonal pedestrian-oriented traffic control measures 
that would enhance their sidewalk-based economy and 


restore “curb appeal” for residents and tourists alike. 


Since no statewide standards or specifications for such 
devices use on state and local roadways existed before 
1997, many municipalities custom-designed or pur- 
chased their own stand-alone devicesand/or signs to 
place near crosswalks within the centerline of the road. 
Many of these “non-conforming/non-standardized 
channelization devices” were either manufactured from 
materials that could become a hazardous or potentially 
deadly projectile if hit by a motorist. Often the signs 
contained language that was inconsistent with New 
York State vehicle and trattic laws. 


A RE LE A 


_ Prepared by James M. Ercolano, Pedestrian Specialist, 
_ New York State Department of Transportation. 
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CASE STUDY NO. 28 


SOLUTION 


Based on a device tested by the New Jersey State Police. 
the New York State Department of Transportation (NYS- 
DOT) developed specifications for Supplementary Pedes- 
trian Crossing Channelization Devices (SPCCD's) in 
1996. An SPCCD 15 a pedestrian safety cone placed in the 
centerline of the road, immediately in advance of, or 
immediately beyond, a marked crosswalk. It is used to 
communicate pedestrian right-of-way laws. — Iniually, 
SPCCD's were deployed in Upstate New York and on 
Long Island to assist FHWA-sponsored testing of the 
effectiveness of pedestrian safety cones by the University 
of North Carolina Highway Safety Research Center. 
When this device and a miniature version of the STATE 
LAW sign explaining the New York State Vehicle and 
Trathe Law regarding pedestrian right-of-way at marked 
crosswalks were approved for use in 1997, a two-year 
SPCCD permit was required to install the devices on 
state-owned roads. 


NYSDOT was iniually concerned the devices might 
become a projectile if struck by a motorist, but testing did 
not find this to be a 
problem. The 
agency also found 
the presence of the 
devices nade 
motorists aware of 
their responsibil- 
ities when encoun- 
tering pedestrians 
crossing a roadway. 
Theretore, SPCCD 
permits issued for 
installation = and 
renewals after June 
1999 have been 


extended tor a 


A SPCCD was placed at a ladder 
crosswalk on Fall Street in 
Downtown Seneca Falls, New York. 


five-year duration, 
and the devices 
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have been authorized tor inclusion in the New York State 
Manual on Unitorm Trafttic Control Devices. 


RESULTS 


One of the most remarkable features of NYSDOT’s 
SPCCD design and material specifications (especially 
the ‘‘soft-shell” trafic cone standards) is the resilience of 
these devices and their ability to take occasional hits by 
motorists. Most SPCCD hits require only replacement 
of the cones, and the soft-shell sign panels are often 
reused. Since their initial testing five years ago, no inci- 
dents of the devices causing harm or injury to either 
pedestrians or motorists have been reported on two- 
lane, slow-speed roadways with less than a posted 40 
km/h (30 nui/h) speed limic. Vehicle hits that do occur 
only reinforce the public health and traffic safety justifi- 
cation tor their appropriate and specified use. 


While a tormal study of SPCCD effectiveness was not 
conducted exclusively for New York State, positive public 
response continues to warrant support for “Main Street,” 
school zone, temporary seasonal, and work zone crossing 
applications. At a cost of $200 to $300 per device, 
SPCCD>% are a cost-effective, portable countermeasure. 


The satisfactory performance of the devices were fur- 
ther supported by an FHWA report, “The Effects of 
Innovative Pedestrian Signs at Unsignalized Locations: 
A Tale of Three Treatments,’ FHWA-RD-00-098, 
August 2000. The study collected data on motorist and 
pedestrian behavior at seven crosswalks in New York 
State and Portland before and after SPCCDs were 
installed. Overall, more than 2000 pedestrians crossed 


Vehicles yield to a pedestrian near an SPCCD on New York 
Avenue in Downtown Huntington, New York. 
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during both the before and the after periods. The pro- 
portion of pedestrians who ran, aborted, or hesitated 1n 
the crosswalk decreased from 35.4 percent betore to 
33.3 percent atter the cones were installed. A statistical 
ly significant increase 1n motorists yielding to pedestri- 
ans was also observed. Only 69.8 percent of motorists 
yielded in the before period, but 81.2 percent yielded 
after the SPCCD's were added. 


CONTACT 


James M. Ercolano, Pedestrian Specialist 
New York State Department of Transportation 
1220 Washington Avenue 4-134 

Albany, NY 12232-0414 

Phone: (518) 485-8291 

Fax: (518) 457-8358 

E-mail: jercolano@gw.dot.state.ny.us 


REFERENCES 


Huang, H., C. Zegeer, RR. Nass: and B. Fairtax.”" The Effects of Innovative Pedes- 
trian Stens at Unsignahzed Locanons:A Tale of Three Treatments,” Fed- 
eral Highway Admunistration, FH WA-RD-00-098, August 2000, 
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PROBLEM ia 


Over the past fifteen years, the significant business 
and residential population growth in Bellevue, Wash- 
ington has resulted in negative traffic impacts, espe- 
cially where congested arterial streets surround resi- 
dential neighborhoods. The City has found that 
motorists carried their high driving speeds and risky 
behavior from arterial roadways into residential 
neighborhood streets, decreasing the safety and 
comfort of pedestrians. 


BACKGROUND 


The study of streetscapes and traffic calming has shown 
increasingly that motorists speeds and driving characteris- 
tics are greatly influenced by cues given in the street 
design and surrounding environment. The City addressed 
this problem through its Neighborhood Traftic Calming 
Program. To protect neighborhood streets that connect 
directly to arterials, the City decided to look for a treat- 
ment that would indicate to motorists they were leaving 
an arterial street and entering a residential neighborhood. 
Gateway treatments such as neighborhood signs and 
physical roadway features such as landscaped islands or 
colored-textured pavement were considered. 


SOLUTION 


The City began experimenting with the use of gateway 
treatments in the late 1980's. Although developers were 
using gateway treatments to identify their subdivisions, 
little was being done with this concept by local agen- 
cies. In 1989, the City worked with the Surrey Downs 
Community to develop a plan that would help reduce 


Prepared by Karen Gonzalez, City of Bellevue, WA. en 
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CASE STUDY NO. 29 


Neighborhood signs are located on this landscaped median 
island at the entrance to the Surrey Downs neighborhood. 


vehicle speeds and make conditions safer for pedestri- 
ans, while at the same tume, identify a neighborhood. 


The Surrey Downs Neighborhood ts located one block 
south of the Central Business District (CBD). The com- 
munity is surrounded by a collector street on the west 
and by minor arterial streets on the north, east, and 
south, which serve as access to several freeway inter- 
changes. Because of these roadways and the neighbor- 
hood’s close proximity to the CBD, the protection and 
preservation of the neighborhood's walkability and liv- 
ability was very important to the residents. 


Plans were made to use physical changes to the roadway 
environment to reduce traffic mnmpact and improve 
pedestrian condinons in the neighborhood. Landscaped 
medians and colored-textured pavement treatments 
were designed. The medians were approximately 2.40 
m (8 ft) wide by 9.15 m (0 ft) long, which narrowed 
the travel lanes to 3 m (10 ft). Colored-textured pave- 
ment set behind the crosswalk area adjacent to the 
median measured 10 ft (3 m) wide, and sloped to a 50 
mm (2 in) vertical rise at its center to make drivers feel 
a slight rise as they travel over the colored pavement and 
enter the neighborhood. 
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A landscaped island with pavement treatments 
at the entrance to the Surrey Downs neighborhood. 


Five gateway treatments were designed for the Surrey 
Downs neighborhood. Three locations included land- 
scaped medians with pavement treatments, while two 
others received only pavement treatinents to allow on- 
street parking. Posted speed limits for the neighbor- 
hood streets remained 40 km/h (25 mi/h). At the time 
this project was developed, design and construction 
averaged $10,000 for each entrance with a landscaped 
median and approximately $5,000 for the colored-tex- 
tured pavement treatment. Two budget lines in the 
City’s Capital Investment Program, Neighborhood 
Enhancements (NEP) and Neighborhood Traffic Calm- 
ing (NTCP), provided funding, and the design was 
completed in-house. 


RESULTS 


The project’s effectiveness was determined more on 
public perception than on actual speed reduction. 
Speed studies conducted at the gateway treatments with 
landscaped medians showed speeds reduced 3.5 km/h 
(2 to 3 mi/h), possibly attributed to the narrowing of 
the travel lanes. Vehicle speeds did not change at loca- 
tions Where colored-textured pavement was installed 


despite the shght rise of the paveinente. 


Although the speed studies showed lnited impact, 
public perception of the positive benefits produced by 
the project was widespread. Like other median projects 
in Bellevue, residents feel that the gateway intersections 
to the Surrey Downs neighborhood are safer for pedes- 
trians because they must only cross one lane of traffic at 
atime. Further, residents’ concerns about vehicles cut- 
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ting corners as motorists entered the neighborhood 
were eliminated by the medians. Residents also felt the 
gateway treatments helped to identify the vitality of 
their community, enhancing the residential character, 
and improving the pedestrian environment by making 
it less appealing to non-local trathc. The success of this 
project has led to the construction of many more gate- 
way treatments as part of traffic calming efforts through- 
out Bellevue. 


CONTACT 


Karen Gonzalez 

Neighborhood Programs Manager 
City of Bellevue 

301 116th Avenue SE, Suite #150 
Bellevue, WA 98005 

Office Phone: (425) 452-4598 
E-mail: kgonzalez@ci.bellevue.wa.us 
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Raised Crosswalk at School 


PROBLEM iT] | he 


The City of Bellevue, Washington identified lack of 
Sidewalks, excessive vehicle speeds in school zones 
and vehicles parked too close to crosswalks as three 
primary problems that reduce safety on city streets 
for children walking to and from school. 


BACKGROUND 


Improving safety for child bicyclists and pedestrian is 
just one of many issues addressed by Bellevue’s long 
standing bicycle and pedestrian program. Since, the 
early 1980's che City has been an advocate for planning 
and development of pedestrian and bicycle facilities, 
including education programs promoting trathe safety. 
To address satety issues for kids walking and biking to 
school the City formed a partnership with residents, 
school administrators and PTSA representatives to focus 
on these issues. Two elementary schools--Somerset and 
Bennett Elementary--were chosen for a demonstration 
project, referred to as the School Crosswalk Enhance- 
ment Project. 


At both of these schools the majority of students live 
within walking distance. As a result, the crosswalks adja- 
cent to the schools are heavily used. Both locations 
have a history of motorists speeding and vehicles park- 
ing too close to the crosswalk areas, creating an unsafe 
situation for pedestrians, prunarily children. Target 
enforcement by police helped, but there was an ongo- 
ing concern that physical changes to the roadway envi- 


ronment were needed. 


Prepared by Karen Gonzalez, City of Bellevue. 
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SOLUTION 


After review of the roadway conditions and discussions 
with stakeholders, a plan was developed. This plan 
iicluded the installation of a raised crosswalk to reduce 
vehicle speeds and improve pedestrian visibility. The 
raised crosswalk is a 3-inch high (76 mim), 22-foor long 
(6.7 meter), in the direction of travel, asphalt speed 
hump with crosswalk markings. Standard crosswalk 
signs are located at the raised crosswalk, but the 
advanced warning sign reads “Raised Crosswalk Ahead” 
with a “15 MPH” advisory speed sign. There are also 
“Bump” pavement markings on both sides of the cross- 
walk, notifying drivers that the roadway ts ratsed. 


A raised crosswalk and curb extension along a street in the 
Bennett Elementary Schoo! Area. 


Curb extensions were also included in the plan co serve 
two purposes. First, the curb extensions shorten pedes- 
trian crossing distance. Second, they eliminate parking 
on and near the crosswalk, improving sight distance for 
pedestrians, especially children. The curb extensions 
narrow the roadway by bumping the curb into the 
parking lane. These were built in concrete and finished 
with a one-foot (.3 m.) scoring pattern tor aesthetics. 
Drainage uicluded a 3-inch (76 mm) PVC drainpipe 
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installed to have water flow through the curb extension 
at the original curb line. In addition to the raised cross- 
walk and curb extensions, bollards were installed in the 
curb extension to keep young pedestrians from hud- 


dling around the crosswalk. 


In addition to the physical changes made to the road- 
Way environment, an education campaign was launched 
at Somerset Elementary School. A satety day was 
planned, which included staff from the City’s Trans- 
portation and Police Departments. This effort included 
working with the school safety patrol and parents. 
Together, the children were taught trattic safety basics, 
such as crossing the street safely. At the time the new 
crosswalks and bollards were installed, an educational 
plaque was placed on the bollards, which depicted the 
City of Bellevue’s pedestrian mascot “PedBee” and safe- 
ty ups on how to cross the street safely. PedBee also 
made an appearance on safety day and gave out prizes. 


The cost to build the crosswalks was approximately 
$20,500 with an additional $9,500 spent in project 
design and public involvement activities. Overall, the 
average cost for each location was $15,000. 


This crossing has a student-oriented pedestrian safety 
informational plaque with “PedBee,” 
the City of Bellevue’s pedestrian mascot. 


RESULTS 


The project was designed and built in three months. 
Since the installation of the raised crosswalk and curb 
extensions, speed studies have been conducted and 
compared to before speeds at one of the locations. The 
roadway’s posted speed limit 1s 25 mph (40 kph) with a 
20 mph (32 kph) limit when children are present. Dur- 
ing the hours before and after school, the 83th per- 
centile speed dropped from 29 to 26 mph (47 to 42 
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kph). Over a 24-hour period the 85th percentile speed 
after installation was 28 mph (45 kph). Field observa- 
tions also confirm that the project successfully eliminat- 
ed parking near the crosswalk, giving pedestrians 
increased sight distance and impreving their visibility to 
drivers. Many positive comments were received from 
parents and school district officials showcasing the over- 
whelmung success of this project. 


Evaluation of this project is continuing, however the 
success to date has resulted in similar installations being 
designed and constructed at several other elementary 
schools in Bellevue. 


CONTACT 


Karen Gonzalez 

Neighborhood Programs Manager 
City of Bellevue 

301 116th Avenue SE, Suite #150 
Bellevue, WA 98005 

Office Phone: 425-452-4598 
E-mail: kgonzalez@ci.bellevue.wa.us 
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PROBLEM TT ee 


Safe, highly visible pedestrian crossings were needed 
between airport terminals and parking structures. 


BACKGROUND 


As many airport passengers know, traversing the depar- 
ture and arrival roadways between the terminal and the 
parking lot, hotel, or ground transportation can be a 
challenge. Busy passenger drop-off and pick-up zones 
for buses, taxis, and private vehicles can create a chaotic 
roadway environment. Crossing such a road, especially 
when carrving luggage or when traveling with a fami- 
ly, can be an unpleasant experience. Traditionally, air- 
ports have turned to costly pedestrian bridges over their 
roadways or have attempted to provide better surtace 
crossings and enhanced signing. Such treatments are an 
improvement over unmarked, unsigned crossing loca- 
tions, but their abilities to safely and easily manage large 
volumes of travelers and vehicles are still limited. 


SOLUTION 


Several airports, including Reno-Lake Tahoe Interna- 
tional, Las Vegas McCarran, and Baltimore/ Washington 
International (BWI) constructed speed tables to more 
effectively handle passenger and vehicle movements at 
pedestrian crossings. The speed tables at BWI are locat- 
ed between the baggage claim area and the main park- 
ing garage. The roadway at this location has two through 
trathe lanes plus two parking/loading area lanes. Curb- 
side parking and drop-off zones include shuttle buses to 
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Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Ali Logmanni, BWI Airport 
Authority and Timothy Ryan, URS Consulting. 
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This speed table at Reno/Lake Tahoe International Airport 
provides a level crossing for pedestrians and makes them 
more visible to drivers. It also requires vehicles to drive 
more slowly. Pedestrian crossings at BWI airport provide 
similar pedestrian benefits. 


parking and transit connections along with taxi/limou- 
sine services and personal car access. 


Originally, the airport terminal roadway had stop signs 
at certain locations with conventional marked pedestri- 
an crossings and standard yellow pedestrian safety cross- 
ing signs. In 1999, airport management was concerned 
about drivers speeding through the terminal area and 
wanted to improve visibility, safety, and accessibility for 
pedestrians crossing between the new structure and the 


terminal baggage claim area. 


Since trafhic calming guidelines were still under devel- 
opment at that ame, BWI and their consultants worked 
with both State and MUTCD-based design guidelines. 
The chosen design included raised speed table cross- 
walks supplemented by fluorescent yellow-green pedes- 
trian crossing signs. The STOP signs were maintained 
at the speed tables along with corresponding pavement 
markings, although these are not typically installed in 
combination with speed tables in other locations. 
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The speed tables at BWI improve crossing conditions for 
pedestrians. Note that the speed table is complemented by 
strong yellow-green pedestrian markings and STOP signs 
with flashing lights and pavement markings, which typically 
are not used in combination with speed tables. 


RESULTS 


Although detailed data on cost and pedestrian use are 
not available, BWI Airport staff are satisied with the 
speed table installation. Motorists drive more slowly 
through the terminal area and pedestrian visibility 1s 
greatly enhanced. Not moving up and down across 
ramps or curbs is a noticeable improvement for passen- 
gers with luggage, and is the added benefit in terms of 
ADA comphance. The application of speed tables at air- 
port passenger terminals is an innovative use of traffic 
calming that demonstrates sound transportation plan- 
ning and trathe engineering. 


CONTACTS 


Ali Logmanni 
Baltimore/Washington International Airport Facilities 
Phone: (410) 859-7768 


Tim Ryan 
URS Consulting 
Phone: (410) 785-7220 x204 


Daze Lazo 
Reno/Tahoe Airport Planning Department 
Phone: (775) 328-6458 


REFERENCES 


Maryland Departmen of Transportation: Traffic Calming Mamtal, MDOT 1999, 
Balttmore Internanonal Airport website: hepp:// www. bwiairport.com. 


Reno/ Tahoe Airport website: hrep:/wwwerenourport.com, 
} I 


188 Case Studies | — Pedestrian Safety Guide and Countermeasure Selection System 


PORTLAND, OREGON 


Trail Interse 


PROBLEM 22. 


Safe intersection crossings were needed for a trail 
that intersects with several roads. 


BACKGROUND 


The Springwater Corridor ts a 16.8 nn former rail cor- 
ridor converted into a recreational non-motorized 
commuter trail in 1996. Located in southeast Portland, 
Oregon, the corridor extends eastward to the City of 
Gresham and links to the small, unincorporated com- 
munity of Boring. The route it travels features a variety 
of landscapes and includes industrial, commercial, and 


residential areas. 


Master planning fer the project began in 1992 after the 
Intermodal Surface Transportation Efficiency Act 
(ISTEA) was passed in 1991. 
data, surrounding population densities, and a recent 
City of Portland Parks & Recreation Department park 


Based upon 1990 census 


user survey, use levels were projected for the corridor at 
an annual rate of approximately 400,000 people per 
year. Anticipated uses included bicycling (56%), walking 
(36%), jogging (9%), and equestrian (3%). The trail 
would be multiuse, and include a 3.7 m (12 ft) wide 
paved surface with 0.6 m (2 ft) wide soft shoulders and 
a separated equestrian trail wherever feasible. 


The Springwater Corridor is unusual because it does not 
fall into a read right-of-way. This eliminates the conflicts 
between trail users and automobiles found on most road- 
way bicycle lanes. The corridor, however, does intersect 
with several roads. Addressing these mmtersections was 


Information provided by George M. Hudson, 
. Landscape Architect, former City of Portland x Na 
_Plangies, Trail Pr ict Manager. © 
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CASE STUDY NO. 32 


A typical minor intersection treatment. 


essential to ensure trail user safety and to minimize auto- 
mobile and trail user conflicts. With growth in the Portland 
metropolitan region projected to increase automobile traf- 


fic, the situation would only become more aggravated. 
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A bicycle-activated Signal Loop Detector. 


A pedestrian-activated signal button in a refuge island. 


SOLUTION 


The intersections were broken into three categories 
major intersections, minor intersections, and_ private 
driveway crossings—based upon type of use, roadway 
width, trathic gaps available for pedestrian crossings, 
automobile volume, and automobile speed. 


Minimal improvements at all intersections included: 
¢ Vehicle control bollards to prevent vehicles from 


accessing the trail. 


¢ Center removal bollard to allow for maintenance and 
cmergency service vehicle access to the trail. 

* Removal or thinning of vegetation to increase visi- 
bility at the intersection. 


© Use of natural stone basalt boulders as needed to 
prohibit vehicle access into the trail right-of-way. 


¢ Scop signs. 


° Striping. 


¢ Crossing warning signs. 


MAJOR INTERSECTIONS 

Due to high automobile trafic volume resulting in a 
high degree of crossing difficulty, six major intersections 
were identified along the Springwater Corridor at 
Johnson Creek Boulevard—SE 45th, 82nd Avenue, 
92nd Avenue, Foster Road, 122nd Avenue, and Eastman 
Parkway in the City of Gresham. Eighry-second Avenue 
is a State-owned route. The Oregon Department of 
Transportation required meeting traffic signal warrants 
to justify the installation of a signal at the trail and road- 
way intersection at 82nd Avenue. User counts of a min- 
umum of 100 trail users per hour for any + hours with- 
in a day had to be met. Trail user counts were carried 
out on an existing improved segment of the trail with- 
in the City of Gresham. Warrants were met and the 
state approved a signal installation. 


Improvements installed at major intersections included 
pedestrian- and bicyclist-acuvated signals, median 
retuge islands with a signal-activating button, signage 
forewarning both the trail users and motorists of the 
approaching intersection, and crosswalk striping. In 
addition, curb extensions and a realignment of the trail 
tO minimize crossing distance were incorporated into 
the intersection design. 


MINOR INTERSECTIONS 

Defined as crossings at public roadways that present a 
low to moderate degree of difficulty in crossing, 28 
minor intersections along the Springwater Corridor 
were identified due to their low traffic volume and 
minimal width. Minor intersections were treated simi- 
lar to major intersections with the deletion of the 
pedestrian-activated signals. A few intersections deemed 
challenging to cross received overhead flashing yellow 
pedestrian warning signs. 


PRIVATE DRIVEWAYS 

Private driveways were defined as vehicle crossings pro- 
viding access to private property and businesses adjacent 
to the trail, which serve a private citizen or a group of 
cinzens. [Improvements installed to prevent a private 
property from being land locked included fixed and 
removal bollards, stop signs for automobile traffic, a 
raised trail surface with warning striping to act as a 
speed table for motorists, and placement of locally 
found basalt boulders to restrict vehicle access to the 
corridor. The City decided to restrict future additions 
of private driveway crossings and to combine private 
driveway crossings wherever feasible. 


190 Case Studies | 


Pedestrian Safety Guide and Countermeasure Selection System 


RESULTS 


The installation of tral improvements was completed in 
1996. Since that time. there has been only one reported 
accident at an intersection resulting in an injury. This 
single accident was between an equestrian and a car, The 
horse became startled. bucked off its rider, and bolted 
Into an intersection, Phe accident clearly was not due to 
a faulty design. but perhaps an inexperienced rider. 


Based on the interim user counts to establish warrants 
at the 82nd Avenue intersection, usc levels of the 
Springawater Corridor are now exceeding the use level 
projections made during the master planning effort, 
Plans currently underway to link che Springwater Cor- 
ridor trom southeast Portland to downtown Portland 
with a Class P bikeway are anticipated to be in place by 
early 2003. User projections at that urne are expected 


to exceed one rullion users per year. 


In conclusion, the intersection designs along the 
Springwater Corridor adequately addressed public sate- 
tv and reduced potenual conflicts between trail users 


and automobiles. 


CONTACT 


George Hudson, Senior Associate 

Aita Transportation Consulting 

144 NE 28th 

Portland, OR 97232 

Phone: (503) 230-9862 

Fax: (503) 230-9864 

E-mail: georgehudson@altaplanning.com 
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ROCHESTER, NEW YORK 


PROBLEM a 


The City of Rochester Schoo! District needed a sys- 
tematic and cost effective method to confirm and 
upgrade maps of children’s walking routes to schoo! 
each year as part of its pedestrian safety program for 
school children. 


BACKGROUND 


lLochester, New York 1s the third largest city in the State. 
The City’s diverse urban public school district: serves 
more than 35,000 students in addition to the ever 5,000 
students 1n private and parochial schools. Rochester has 
established a highly successful long-term partnership for 
unproving pedestrian transportation safety for children. 
A School Traffic Safery Committee with representatives 
from the school district, law entoreement, cransporta- 
tion, and safety organizations, coordinates a mult- 
faceted safety program. Unlike many new “Sate ICoutes 
to Schools” programs, Rochester has been managing this 
program continuously since 1984, and its roots were 
established in the 1960s. 


SOLUTION 


Through cost-effective use of existing resources and 
planning, the routes that children walk to school are sys- 
tematically confirmed and upgraded each year, provid- 
ing the necessary infrastructure for a safe conmnunity. [¢ 
is not the mapping technology that makes this a “Best 
Practice,” but the integrated process that has created 


long-term success. 


| Prepared by Jeff Olson, R.A., Trailblazer. 


| Information provided by Andy Wheatcraft, Rochester 
' City School District. 


CASE STUDY NO. 33 


In 1965, the City of Rochester ‘Trattic Engineering 
Division, the Rochester Police Departiment, and the 
Rochester City School District developed a program to 
plan safe walking routes to schools, to idenufy appro- 
priate locations for crossing guards and control signs, 
and to provide traffic safety education in school class- 
rooms. The program was reorganized in 1984 and 
expanded the partnership to include the Rochester 
City School District, Monroe County Department of 
Transportation, Rochester Police Departinent, Auto- 
mobile Club of Rochester/AAA, and the Roman 
Catholic Diocese of Rochester. The program played an 
important role in planning and training for safe student 
pedestrian activities and continues to provide leadership 
in educational programmung. 


The School Trathe Safety Committee was established to 
perform trathe, facility, and educational functions sup- 
porting the safe passage of school students between 
their homes and schools. An analysis and study of chil- 
dren's routes to school are performed in preparation for 
the monthly Committee meetings. The Committee is 
charged with the following tasks: 


¢ Develop recommended policies and safe walking 
routes for school walk trip satecy. 

¢ Provide periodic review of safe walk route condi- 
tions and supporting programs and policies. 

* Coordinate suggestions and concerns regarding 
school pedestrian safety. 

¢ Serve as a provider, communicator, and coerdinaung 
group regarding pedestrian safety education, pro- 
gras and improvements. 

¢ Provide input to the decision-making process for 
school facility improvements. 

¢ Assist in developing recommended school bus/pedes- 
trian service area boundaries based on proposed sate 
school routes. 

¢ Maintain a good public relations program regarding 
school pedestrian safety. 
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SCHOOL #52 


Sample School Safety Map. Provided by Rochester Schoo! Satety Committee. 


The School Trafhie Safety Comunittee produces the the 
products discussed below to unplement, promote, and 
improve the program. 


SAFE WALKING ROUTE MAPS 

Safe walking routes for children have been mapped tor 
each of the 49 elementary schools and Ave middle 
schools in the City. The maps are updated annually and 
distributed to the schools in the fall of each year along 
with a cover letter outlining sate walking habits, safe 
driving by parents, and encouraging parent participation 
in the review of safe routes with their children. The let- 
ters are provided im both English and Spanish. The maps 
include the locations of all trathe signals and crossing 
guards. Students mark their routes on hand-drawn 
maps. Which the County translates into color-coded 


AutoCAD files. 


Rochester develops its maps based on the actual “feed- 
er pattern’ of children walking to each school, not 
based on specitied radi for the area surrounding each 
school. The feeder method reduces the number of loca- 
tions that need to be reviewed each year, while the 
radius method would require all streets within a certam 
distance from the school to be evaluated. Recent 
iniprovements based on the Committee's ongoing 
process include installation of approximately 8 new 


flashing beacon school zone warning signs cach vear, 
installation of strong yellow-ereen warning signs at 
school crossings, the annual placement of 16) school 
crossing guards, and creating high-visibility crosswalks at 


certain locations. 


EDUCATIONAL LITERATURE AND PROGRAMS 

The Rochester Automobile Club/AAA administers local 
programs at the schools and distributes safety literature to 
all elementary schools tor their use. Phe delivery of this 
service supports the Walk Sately to School Program. 


CROSSING GUARD LOCATIONS 

The Committee analyzes and recommends crossing 
euards fer the City of Rochester. Recommendations 
are forwarded to the Police Department who coord- 
nates the placement of the guards. Locations are noted, 
and safe walking routes are adjusted to reflect changes in 


the crossing guard locations. 


STREET SIGN AND IMPROVEMENT 
RECOMMENDATIONS 

The Comittee recommends cuafhe unprovemencs 
affecting schools and sate walking routes, The Com- 
mittee reviews street parking regulations, street con- 
struction projects, and other signals and = signage. 
Changes are reflected on the sate walking route maps. 
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RESULTS 


After more than 15 years of effort. the City of 
Rochester bas not had a student traffic fatality or seri- 
ous iyury amony children who walk to school. This 1s 
nupressive, because it is estimated that approximately 
90% of elementary school children walk or take the bus 
to schoolin Rochester. Detaled mode share data is not 
available, but anecdotal evidence indicates the high 
mode share and safety record are a combination of 
neighborhood-based school locations and the Safe 
Routes to Schools program. Rochester's Walk Safe to 
School Program was nominated by NYSDOT for the 
1996 ULS. Secretary of Transportation Community Part- 
nership Award, and receives continued recognition as a 


model program. 


CONTACT 


Andy Wheatcraft, Facilities Planner 
Rochester City Schoo! District 

131 West Broad Street 

Rochester, New York 14614 
Phone: (716) 262-8384 

Fax: (716) 2627-8394 


REFERENCES 


[USS Adonattratve Reculinons, School Satety Corigultee, Rachester. Nev York 
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TUCSON, ARIZONA 


PROBLEM —ms= 


A five-lane urban arterial with heavy traffic created 
difficult crossing conditions for high school students. 
Moreover, student crossing behavior was varied and 
erratic, and a number of minor collisions involving 
students and motorists had occurred. Student use of 
a nearby intersection crosswalk was neither the norm 
nor in a direct line between the school and an after- 
school, restaurant hangout across the street. 


BACKGROUND 


Twelfth Avenue is a four-lane arterial with a center 
two-way left-turn lane that carries approximately 
19,500 vehicles per day. The posted speed limit is 56 
km/h (35 nu/h). Over 220 pedestrians per day cross 
nearby, but not necessarily at the intersection of 12th 
Avenue and Veterans’ Boulevard. The side of Pueblo 
High School closest to 12th Street contains one of the 
school’s major pedestrian exits as well as student pick- 
up and drop-off areas. A restaurant is located across the 


roadway from the school and attracts a large number of 


students before and after school. 


In the years prior to installation of the improvement, 
contlicts between pedestrians and motorists became a 
significant problem. Several minor collisions involving 
students and motorists had occurred along with other 
instances of vehicles quickly braking for students in the 
roadway. The area was also aggravating for 12th Avenue 
drivers because students would often meander or stop 
in the roadway, delaying traffic in both directions. Offi- 
cials were concerned that this situation would eventual- 
ly lead to serious confrontations between students and 


aggravated drivers. 


Prepared by Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina o_o. 
Safety Research Center. 
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CASE STUDY NO. 34 


SOLUTION 


The City Traffic Engineering Department worked 
closely with the school administrators and the school 
transportation conumnittee to analyze the problems and 
develop alternatives. 


Staggered median with HAWK beacon (MUTCD 
experimental device) at bus stop. 


Design drawing of a staggered median and split crosswalks. 


In order to address the diverse issues, the existing cross- 
walk between the high school and the restaurant was 
removed and replaced by a split crosswalk, cach leg 
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approximately 24.5 m (80 ft) from the other. The sec- 
tions of the split crosswalk were connected by a fenced 
pedestrian refuge median, installed in the center turning 
lane. At one end of the island, the fence opens to the 
crosswalk connecting to the high school exit. At the 
other end, the fence opens onto the second leg of the 
crosswalk, which connects to a transit stop waiting area, 
just south of the restaurant parking area. The fence itself 
works successfully as a channeling barrier. Because the 
crosswalk is staggered, crossing pedestrians are forced to 
look at on-coming traffic while walking down the 
fenced median. 


The crosswalk is clearly marked in both directions with 
overhead mast-arm crosswalk signs and flashing lights 
that are turned on by quick-response crossing buttons. 
Traffic is halted only on one half of the roadway when 
the flashers are activated. The City and school district 
split the cost of the project, and the material used by the 
City to construct the median fence replicates a fence 
that surrounds the school. 


RESULTS 


The split crosswalk successfully addresses several of the 
site’s previous problems. Most importantly, it gives 
pedestrians a safe haven from automobiles in the road’s 
center and forces pedestrians to look at oncoming traf- 
fic while crossing. It also helps to minimize the num- 
ber of students meandering back and forth across the 
street, giving them a place to socialize in the fenced 
median, rather than in the street. Unfortunately, because 
the fence is the only median constructed on this straight 
five-lane road, a few drivers who were not paying atten- 
tion have run into the fence at the end of the median. 


Despite this problem, the Council Member from this 


od — ; : a ae — ~ 
Close-up of fenced pedestrian refuge median. 


district and Pueblo High School administrators are very 
pleased with the result. 


CONTACT 


Richard Nassi 

Traffic Engineering 

City of Tucson 

201 N. Stone Ave. 

Tucson, AZ 85726 

Office Phone: (520) 791-4259 
E-mail: rnassil @ci.tucson.az.us 
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ARLINGTON COUNTY, VIRGINIA CASE STUDY NO. 35 


abies 


Curb Extensions 


PROBLEM Zak 


Heavy traffic and high vehicle speeds made it diffi- 
cult for pedestrians to cross Wilson and Clarendon 
Boulevards near Court House Station on the Metrorail 
Orange line. 


BACKGROUND 


In the summer of 1999, the Arlington County Depart- 
ment of Public Works launched a Pedestrian Initiative in 
the Rosslyn-Ballston Corridor, a high density, mixed- 
use area within the County. The Initiative was devel- 
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ae extension and crasswalk on Wilson Boulevard. 
oped as a response to direct public interest in street 


improvements around this corridor and Countywide 


concern for overall pedestrian safety. arrive by toot. Thousands of people work in the Court 

House area and walk to the numerous restaurants and 
The corridor is served by five underground Metrorail other services in the area. The curb extensions were 
Orange line stations as well as Wilson and Clarendon intended to improve pedestrian safety by shortening 
Boulevards, surface arterials that form a one-way cou- crossing distances, calming traffic, and providing more 
plet, each of which were comprised of three lanes prior visible crossing points for pedestrians. In addition, the 
to the pedestrian initiative. The initiative envisioned a curb extensions left space for transit buses to pull to the 
series of small projects to improve conditions for pedes- side of the roadway out of the travel lanes rather than 
trians. Heavy traffic and high vehicle speeds made it on the edge of the travel lane to load and unload 


dificult for pedestrians to cross each of the roadways to 
reach the nearby transit station. The first project 
reduced the number of vehicle travel lanes on these 
roadways from three to two, which created space for the 
construction of curb extensions. 


SOLUTION 


In the fall of 2000, Arlington County built seven curb 
extensions on major roads within 152 m (500 ft) of the 
Court House Metrorail station. The station has 11,000 
to 12,000 users per day, and 80 percent of these people 
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Prepared by Richard Viola, Arlington County é 
Department of Public Works. Clarendon Boulevard and N. Wayne intersection, 
where a conflict with delivery vehicles was eliminated. 
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passengers. Hivher-visibility ladder crosswalks were 
installed to supplement the curb extensions. Strong yel- 
low-green pedestrian crossing warning signs and new 
“Yield to Pedestrians, $100 to $500 Fine for Violations” 


signs were also installed. 


Finally, the pedestrian initiative elaminated an unneeded 
driveway that intersected the 15th Street sidewalk and 
addressed the problem of stopped delivery vehicles 
blocking the crosswalk at Clarendon Boulevard and N. 
Wayne Street. 


RESULTS 


The cotal project, which included che curb extensions, 
crosswalk markings, and pedestrian crossing warning 
signs, cost approximately $50,000, Before and = after 
measures of pedestrian conditions are not avaiable, but 
Arlington County staff and others report a noticeable 
Increase 1n the number of cars yielding to pedestrians in 
crosswalks in the Court House Area. Community reac- 
tion has been very positive and County Board members 
have commented that the project provides a good exam- 
ple of how a relatively small expenditure can result in 
clear improvements for pedestrian safety and comfort. 


CONTACT 


Richard Viola 

Planning Division Supervisor 

Arlington County Department of Public Works 
#1 Courthouse Plaza, Suite /1/ 

2100 Clarendon Boulevard 

Arlington, VA 22201 

Office Phone: (703) 228-3681 

E-mail: rvicla@co.arlingten.va.us 
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SALT LAKE CITY, UTAH 


PROBLEM 


On wet and icy days, the Salt Lake City Division of 
Transportation frequently received calls from pedes- 
trians concerned about ladder style crosswalks being 
slippery. The marked surfaces of ladder crosswalks 
can be slippery when wet, especially as the crosswalk 
Surface wears smooth. Complaints about the cross- 
walks often came from school crossing guards 
because many of the ladder crosswalks were near 
schools in Salt Lake City. 


SOLUTION 


‘To resolve this problem, the Salt Lake City Division of 


‘Transportation tested a new crosswalk design. After lis- 
tening to the concerns raised by the crossing guards, city 
engineers brainstormed and then tried an experiment 
with an alternate design. 


This new design eliminates the markings from the mid- 
dle third of the crosswalk so that there is 1.2 m (4 ft) of 
white crossbar, 1.2 m (4 ft) of smooth pavement, then 
1.2 m (4 ft) of additional crossbar. This design is called 

a “double ladder” crosswalk. The double ladder cross- 
vaull maintains the same visual appearance of the single 
ladder crosswalk from the driver’s point of view, but 
allows pedestrians to walk in the paved surface between 
the two ladders of the crosswalk. It 1s used only at mid- 
block locations and around schools. 


2 Prsganid re Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina Highway 
‘ Safety Research Center, and Kevin Young, Salt Lake 
City, | UT Division of Transportation. 
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CASE STUDY NO. 36 
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RESULTS 


The separation between the longitudinal lmes docs not 
decrease the advance visibility of the crosswalk for 
motorists. Salt Lake City tests have shown that the dou- 
ble ladder crosswalk appears the same to a motorist as a 
standard ladder crosswalk until the motorist is within 46 
m (150 ft) of the crosswalk. By the time the motorist 
notices the difference, they are already aware of the exis- 


tence of the crosswalk. 
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The separation between the Jongitudinal lines of the 
double ladder crosswalk provides pedestrians an 
unmarked area to walk during those tunes when the 
crosswalk is wet and the potential for a pedestrian to slip 
is increased, The separation removes the hazard of the 
shppery sturface at the crosswalk and unproves the sate- 


ty for pedestrians using the crosswalk. 


Salt Lake City has had great success with rhe use of 
double ladder crosswalks. The new marking process 1s 
less expensive and does not take more time than prewi- 
ous crosswalk installations. Use of the double ladder 
design began in the mid 1990's. Since their initial test 
and adoption, city crews have been routinely replacing 
worn crosswalks of the old style with the new design at 
appropriate locations on repaving projects and newly 


constructed roads. 


Comments received from the traveling public regarding 
double ladder crosswalks have been universally favor- 
able. School crossing guards. who are often older, like 
the new crosswalk design and have reported feeling chat 
they are fess likely to slip during wet and icy weather. 


CONTACT 


Kevin Young 

Transportation Planning Engineer 

Salt Lake City Division of Transportation 
349 $. 200 East, Suite 450 

Salt Lake City, UT 84111 

Office Phone: (801) 535-6630 

E-mail: Kevin. Young@ci.sie.ut.us 
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NEW YORK, NEW YORK 


CASE STUDY NO. 37 


Zebra Crosswalk Marki 


PROBLEM TT tT 


Incremental improvements to crosswalk design and 
increase of aggressive driving throughout New York 
City created a situation where the crosswalk marking 
used to delineate safe walk-to-school routes (the 
MUTCD “ladder”’) was the same as the marking for 
dangerous intersections, sending a conflicting mes- 
Sage to school children and others using the city’s 
sidewalks. Moreover, neither crosswalk was providing 
adequate safety for the large volumes of pedestrians 
found on many New York City streets. 


BACKGROUND 


Dehneating crosswalks with thermoplastic striping 1s 
intended to communicate a Message to both drivers and 
pedestrians. For years there were only two types of 
markings used by the New York City Department of 
Transportation—simple parallel limes and the ladder. 
Parallel lines were used at signalized intersections and 
other locations where drivers are expected to stop for 
pedestrians. [The ladder was used to highlight a partic- 
ular location such as a preferred route to school or a 
dangerous crossing point. [nitially, crosswalks warranti- 
ng ladder treatments (school or dangerous) occurred in 


separate parts of the city so there was little overlap. 


The use of the ladder crosswalk to mark dangerous 
intersections increased, with the spread of aggressive 
driving behaviors, changed attitudes about crosswalks, 
and the Department’s increased response to the con- 
cerns of the walking public. The different crosswalks 
created conflicting messages and made it impossible for 
the public to determine whether one should cross at a 


ladder crosswalk or avoid it altogether. 


Prepared by Michael King. 
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Overlapping delineating crosswalks sent conflicting 
messages to New York City pedestrians. 


SOLUTION 


In 1995, the Pedestrian Projects unit of the Department 
of Transportation worked with the Roadway Engineer- 
ing Division to introduce a third crosswalk marking 
called the “zebra,” solely tor dangerous locations. This 
involved altering the width, use, and warrants for stop 
lines. In addition, it was one of the first instances where 
an ISTEA-tunded unit created specifically to address 
pedestrian issues affected a change in citywide policy. 


The “zebra” crosswalk is an adaptation of the ladder, 
which has two 305 mm (12 in) lines running the length 
of the crosswalk that close each end of the 305 mm (12 
in) bars. In contrast, the zebra crosswalk has open-ended 
bars and uses a 610 mm (24 in) stop-line in advance of 
the crosswalk. This stop line ts set back at least 1.5m 
ft) from the crosswalk. Ladder markings are now 
reserved solely tor the school route network. 


Previously, a dangerous location was defined when two 
or more pedestrians had been hit by vehicles for three 
years in a row in a specific crosswalk. To account for 
data irregularities and underreporting, the definition 


was changed to an average of two injuries per year 
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Standard Parallel Line Crosswalk 


Ladder Crosswalk (schoo! routes) 
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Zebra Crosswalk (dangerous location) 


within a five year period for an entire intersection. This 
also made it possible to install zebra crosswalks for an 
entire intersection instead of singling out a specific 
crosswalk. In new or reconstructed locations, intersec- 
tions that were considered potentially dangerous could 
receive zebra crosswalks. Each of these policy changes 


allowed the agency to act proactively. 


The issue of competing pedestrian platoons within a 
given crosswalk width was also addressed. Crosswalks in 
New York Cicy are detined by law as the extension of 
the sidewalk across the road. Generally, the width of this 
extension is from the building or fence line to the par- 
allel curb, though there are some instances when this 
width is not sufficient to handle all of the pedestrians 
using a crosswalk, such as when two opposing platoons 
of pedestrians meet in the middle of the street. 


When a signal turns green, pedestrians cross en masse 
and mect their counterparts in the middle of the street. 
With larger platoons of 7,000 per hour, the sheer quan- 
uty of people exceeds a standard crosswalk’s capacity 
and people are forced to walk into traffic. This condi- 
tion 1s exacerbated when vehicles block the crosswalk, a 


frequent occurrence. 


Roughly two out of every three people hit by vehicles 
at signalized intersections in New York City are crossing 
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Opposing pedestrian platoons meet in the middle of a street. 
Volumes such as this represent 7000 pedestrians per hour, 


with the light. Ifa pedestrian is crossing with the light, 
he or she may be struck when a vehicle is turning (most 
common), when a driver runs a red light (most deadly), 
or when he or she is walking in traffic because the 


crosswalk is too narrow. 


Stop lines address each of these situations. They effec- 
tively widen the crosswalk without altering the legal 
definition of a crosswalk. Further, by removing the stop 
line from the crosswalk, it is free to be positioned inde- 
pendent of the crosswalk. It can be placed relative to 
the travel lane, aligned with a stop sign, street furniture 
or corner radius, or set further back to allow a larger 
truck turning radius. Essentially the design 1s now more 
adaptive to the situation, and stop lines are being used 
more often in the city at all types of crosswalks. 


Stop lines solve many of the city’s various crosswalk 
problems. 


RESULTS 


PEDESTRIAN SAFETY 
To evaluate the impact of crosswalk striping on pedes- 
trian safety, a very limited test was conducted at nine 


intersections in lower Manhattan. Each of these inter- 
sections qualified as a high crash location where the 
vehicle-pedestrian crash rate averaged 4.2 per year, yet 
none were marked with either ladder or zebra type 
crosswalks. The speed limit on the streets was 48 km/h 
(30 nu/h) and ADT and functional classification varied. 


Four of the intersections received ladder crosswalks, 
while five received zebra crosswalks with stop lines. A 
year later crash data were compared. 


Vehicle-pedestrian crashes decreased from 16 in the 
year before the ladder crosswalks were installed to 8 in 
the year after. Crashes at intersections that received 
zebra crosswalks decreased from 20 to 13 over the same 
study period. Before the ladder crosswalks were added, 
pedestrian incidents represented 11.6 percent of all 
crashes. This proportion shrunk to 7.2 percent after the 
crosswalks were added. At the zebra crosswalk loca- 
tions, pedestrian crashes made up 7.5 pereent of all 
crashes before, but only 5.3 percent after the markings 


were added. 


The value of both ladder and high visibility markings in 
terms of absolute crash reduction is positive; the num- 
ber of vehicle-pedestrian incidents at the nine test inter- 


sections fell from 36 to 21,a decrease of 42 percent. 


VEHICLE STOPPING POINT 

To evaluate the effecuveness of markings in keeping 
vehicles out of the crosswalk area, a limited survey was 
conducted at three intersections in lower Manhattan. 
Except for the marking type, all of the sites were sinti- 
lar in terms of direction, volume, lanes, and turning 
movements. The stopping locations of 72 total vehicles 
were noted. 


The ladder crosswalk was the most effective marking for 
keeping vehicles out of the crosswalk area. While only 
20 percent of vehicles at the unmarked crosswalk and 23 
percent at the standard double line crosswalk stopped 
behind the crosswalk area, 59 percent of vehicles at the 
ladder crosswalk stopped at the appropriate location. 
Additionally, drivers did not seriously encroach upon 
the ladder crosswalk (7 percent) as much as the others 
(31 percent at the double line crosswalk and 60 percent 
at the unmarked crosswalk). A stop line would likely 
improve driver behavior further. The marked crosswalks 
also provided greater room for pedestrian platoons 
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where it was needed the most. in crosswalks. 


PROJECT COSTS 
Typical thermoplatic costs (net imeludmg planning, 


design and installation): 


° }ouble Line Crosswalk $50) 
© Ladder Crosswalk $250) 
© Zebra Crosswalk on two-way St. $200) 
© Zebra Crosswalk on one-way St. $250) 


The project was funded using federal Congestion Mit- 
ization and Air Quality (CMAQ) funds prograniumed 
for Pedestrian Network Development. 


CONTACTS 

Michael King, Architect 

Traffic Calmer 

126 Second Street 

Brooklyn, NY 11231 

Phone: (718) 625-4121 

E-mail: miking@trafficcalmer.com 


Ms. Randy Wade, Director 

New York City Department of Transportation Pedestrian 
Projects 

40 Worth Street 

New York, NY LOO13 

Phone: (212) 442-/586 

E-mail: rwade@dot.nyc. gov 


NYC DOT Pedestrian Projects Web site: 
www.nyc.gov/html/dot/html/get_around/ped/pedest.htm| 
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PORTLAND, OREGON 


we 
Apes 


School Zone 


PROBLEM Tt te 


Through its routine technical analysis of pedestrian 
safety around Portland’s public schools, the City’s 
Traffic Calming program proactively identified Sabin 
Elementary School as a high priority for intervention. 
In particular, safety issues existed at two arterial 
streets that were crossed by many of the children 
walking and bicycling to the school. 


BACKGROUND 


Over 500 children attend Sabin Elementary School. 
The school is located in an older, predominantdy low- 
to middle-income neighborhood that is experiencing 
some revitalization. The neighborhood is generally well 
served by a traditional grid street pattern, with both 
north-south and east-west arterials well-spaced among 
the narrower residential streets in the grid. However, 
the school itself is not located on an arterial street. 


In 1997, the Portland Traftic Calming Program (TCP) 
undertook a School Safety Project on the streets adja- 
cent to Sabin Elementary School to improve student 
pedestrian safery. After initial discussions with the school 
staff, parents, and neighborhood residents, it became 
clear that those using the school everyday had identified 
additional traffic safety hazards that TCP assessment had 
not identified, including school-related bus and auto 
trattic congestion directly in front of the school and on 
its surrounding streets. Another concern was parking 
problems, such as the screening of kids crossing the 
street to/from school by parents parking in no-parking 
zones to drop-off, or pick-up, their own children. 


A Pfs NE ———— Oe ed 


Prepared by Scott Batson, City of Portland Office of 
Transportation. 
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SOLUTION 


To start the planning process, City staff convened the 
Sabin School Safety Committee. The committee was 
made up of various stakeholders from the community, 
including the school principal, interested persons from 
the community, and representatives of the Sabin School 
PTA, Site Council, Local School Advisory Committee, 
Portland Police, Portland Fire Bureau, Sabin Communi- 
ty Association. The committee was particularly sensitive 
to the adverse effects of automobile congestion on 


pedestrian safety. 
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Working together, the TCP staff and comnuttee estab- 
lished goals for the school safety project, which includ- 
ed the overall goals of minimizing traffic congestion and 
enhancing the safety of younger pedestrians associated 
with the elementary school. Additionally, the commiut- 
tee adopted the specific objectives of decreasing speeds 
on 17th and 18th Avenues, improving visibility at 17th 
and Shaver, and improving crossing safety at the nearest 
arterial streets of Prescott and Fremont. 


To achieve these objectives the committee proposed 
several strategies: 


¢ Semi-diverters would be installed on 17th and 18th 
to encourage a clockwise circulation pattern around 
the school. This would create predominant north- 
bound traffic on 17th and southbound traffic on 18th 
in the two-block region between Mason and Failing 
Streets. The expected increase in speeding due to the 
clockwise circulation would be nutigated by includ- 
ing speed bumps on 17th and 18th, between Mason 
and Failing. 


e Parking restrictions would be modified on the west 
side of 18th between Mason and Failing. 


e An older semi-diverter at 17th and Shaver that 
obscured pedestrians crossing the street would be 
removed and a marked school crosswalk would be 
added at this location. 


e A pedestrian refusre islands would be added at the 
school crosswalks on both Prescott and Fremont 
Streets near 18th Avenue. 


Residents around Sabin Elementary were invited to an 
open house to review and comment on the proposed 
project. The open house was converted into a regular 
community forum for discussing the project and 
obtaining citizen input. 


Concerns were expressed during neighborhood meet- 
ings that the modification of the trattic would force 
drivers to shift to adjacent streets, increasing the trattic 
volumes on these streets to unacceptable levels. Con- 
cerns were also articulated that the devices would not 
be effective in modifying the behavior of parents and 
guardians and the clockwise pattern nught actually 
result in more speeding. 


Test diverters were installed for three months betore fol- 
low-up data were collected. In February 1998, advisory 
ballots were mailed to residents and non-resident prop- 
erty owners on the affected streets. To ensure that a suf- 
ficient number of the affected residents expressed their 
opinion regarding the construction of permanent struc- 
tures, committee members circulated a second ballot. 
Out of 41 affected properties, 30) responses were 
obtained and 22 favored permanent construction. 


Construction costs were paid for by the City of Port- 
land using funds budgeted for neighborhood trathc 
calming. Total cost for the project was $54,000. A proj- 
ect breakdown tollows: 


¢ Trathc Diverters and Circulation around the school, 
$25,000 

¢ Improvements at 17th & Shaver, $5.000 

¢ Fremont Crossing Improvement, $16,000 


¢ Prescott Crossing Improvement, $ 8,000 


RESULTS 


Because trathe diverters were installed, traffic volume 
data was collected from several streets that are parallel to 
the streets around Sabin Elementary. ‘Uhis data collec- 
tion provides a better picture of what effect diversion 
had on the general neighborhood. 


The Sabin Elementary School Satety Project has suc- 
ceeded in meeting its primary goals. Trathe flow around 
the school has been changed from a two-way pattern to 
a predominantly clock-wise pattern. The potential for 
two-way traffic conflict, where space exists for only one 
vehicle, has been significantly reduced. This change also 
allows pedestrians to cross only one direction of trathe at 


a time instead of trying to negotiate two separate flows. 


As a result of testing the diverters, 1t was determined 
that speed did not increase as feared, so speed bumps 
were eliminated from the project. Vehicle speeds remain 
similar to pre-project measurements. On 17th Street, 
85th percentile speeds changed from 42.6-44.3 km/h 
(26.5-27.5 imi/h) south of Shaver, and from 45-42 


206 Case Studies | 


Pedestrian Safety Guide and Countermeasure Selection System 


Oe ate Pyrenees. a ae — 


Prescott 
=i f Pedestrian 
JS | Refuge 
376 
Skidmore <3] 
2 


Mason 277 288 


n 


a 4 oI f 
£026 ene 408 497 wee 
4997 | 256, Fe , 422 | 
Shaver alate) Satin y I2f 
189 A Elenrertary 247 
| Jf aes The | 
| 304 laa7 | 592 | 
Failing TR sas WV 
| ba (459 “i | 
“348 47Q 
| 1355 | ‘615 
Beech og 
141 
xi ane 
499 -_ 
Fremont oso L 
“4 > = 1632 8 Pedestrian] 2 $ 
< < < <] Refuge |< < 
s P= = § = = 
= = = - = ~ 
wi w w wi w Ww 
z z z z z _ 


4 Semi-Diverter 


RR a TR Cre cer a ae ee 


km/h (28-26 mi/h) north of Shaver. On 18th Street, 
85th percentile speeds changed trom 45—-36.2 km/h (28 
nu/h-22.5 mi/h) south of Shaver, and speed remaimed 
at 41 km/h (25.5 mi/h) north of Shaver. 


Pedestrians also benefited from the removal of an older 
semi-diverter that obscured pedestrian visibility on 17th 
Avenue. The new diverter does not have the same inten- 
sity of landscaping that was the cause of the previous 
visibility problems. 


Finally, median refuge islands were installed at two 
intersections on 18th Avenue to improve crossing safety 
on Prescott and Fremont Streets, the two major arterial 
streets surrounding the school. The primary benefit of 
median refuge islands is to allow pedestrians to concen- 
trate on crossing one direction of traffic ata ume. When 
a gap appears in the nearest lane, they can safely cross to 
the muddle of the street, where they can shift cheir 
attention to traffic coming from the other direction. 
Refuges are also very helpful for the elderly, people 
with a variety of disabilities, or any pedestrian, because 
they help organize the crossing task into a simpler two- 
step process and provide some physical protection in the 
interim. This is especially important for elementary- 
aged children who are just Icarning to accurately judge 
the speed of onconnung vehicles, and are placed at seri- 


ous risk when they are required to judge the speed of 
multiple vehicles from two directions and/or turning 
into the street at the intersection. 


After implementation, the Sabin Elementary School 
principal discussed the project with several adjacent resi- 
dents. They agreed that the new trafic pattern has 
reduced congestion and speeds at the opening and clos- 
ing time of school. Parking has improved, and conflicts 
between buses and automobile trattic have been reduced. 
Overall, trafic calmung at Sabin Elementary has enhanced 
street safety, livability, and pedestrian conditions. 


CONTACT 


Scott Batson 

Senior Engineering Associate 

City of Portland, Office of Transportation 
1120 SW Fifth Ave, Suite 800 
Portland, OR 97204 

Phone: (503) 823-5422 

E-mail: scott. batson@pdxtransp.org 
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SANTA MONICA, CALIFORNIA 


CASE STUDY NO. 39 


Third Street Prom 


PROBLEM fT |. ieee 


A pedestrian mall in downtown Santa Monica had 
become unsafe and lacked economic activity. 


BACKGROUND 


The Third Street Promenade was a commercial district 
made into a pedestrian mall in the 1960s. Over the years 
it had become neglected and had fallen into disrepair. 
By the early 1980s, competiton emerged from a new 
regional shopping center nearby. Twenty years after it 
was created, the Third Street Mall, or “The Old Mall,” 
as it was known, was unsafe, blighted, and considered an 
economic disaster. Efforts to restore economic health to 
the district and the greater “Bayside District” commu- 


nity surrounding it were badlv needed. 


Third Street Promenade. 


Prepared by Kathleen Rawson, Bayside District 
Corporation. 


PHOTO BY ROBERT LANDAU 


SOLUTION 


The Third Street Promenade was developed in the late 
1980's by the City of Santa Monica to revitalize the 
deteriorated downtown area and create a vibrant center 
for community life and retail activity. Financed through 
a citywide bond measure, the Third Street Development 
Corporation hired architectural firm Roma Design 
Group to plan the redesign the 25-year-old outdoor 
Santa Monica Mall. The renamed Vhird Street Prome- 
nade opened on September 16, 1989, 


A three-block segment of Third Street was closed to 
vehicle traffic to enhance the pedestrian experience on 
the Promenade. Shop owners said that they imitially felt 
that preventing cars from accessing their front doors was 
destroying their business. As a result, when the project 
was built, the City constructed a road through the 
Promenade, but placed removable bollards at the ends of 
each block. The bollards were put in place the first 
weekend to test it as a pedestrian mall, and the experi- 
ment was so successful that it was eventually closed for 
good. Now, Third Street competes with local shopping 
centers by providing a festive pedestrian space protect- 
ed trom auto trafic in the heart of downtown Santa 
Monica, which ts a frequent destination for tourists vis- 
iting the Los Angeles area. 


The Bayside District Corporation was created by the 
City of Santa Monica to ensure that the Promenade 1s 
maintained. On behalf of the City, Bayside promotes 
econoniic stability, growth and community life with the 
area through responsible planning, development, man- 
agement and coordination of programs, projects and 
services. Phe nonprofit is funded through several assess- 
ments on businesses in the district. The City appoints 
the Board of Directors and the Board employs the staff. 
The Bayside District Corporation maintains the City’s 
improvements, assists in the implementation of the 
design guidelines, and represents the entire Downtown 
Santa Monica area in marketing, promotions, special 
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events, Phe majority of the project involved the creation 
of a set of design guidelines, which promote the preser- 
vation of historic buildings along Third Street, mandate 
a pedestrian scale to new development, and encourage 
the addition of pedestrian amenities by property own- 
ers. Some of these amenities include street trees, 


PHOTO BY ROBERT LANDAU 


New design guidelines mandate a pedestrian scale to new 
development and encourage pedestrian amenities. 


benches, fountains, landscaping, decorative and func- 
tional lighting, lampposts, banners, textured pavement, 
street vendors, outdoor dining. and street pertormers. 
Street vendors and performers are regulated by the City 
and are licensed tor business on the Promenade. 


RESULTS 


The District has more than surpassed the City’s original 


The District has become an award-winning downtown 
revitalization project. 
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objectives and has become one of the most successful 
award-winning downtown revitalization projects in the 
country. Not only has the Third Street Promenade been 
an econoniuc boost to downtown businesses, its out- 
standing success has made Santa Monica a major South- 
The Bayside District 


er d 


includes more than 70 restaurants, 17 movie screens in 


ern California destination. 


4+ cinemas, and more than 160 specialty shops, services, 
and entertainment venues Open year round. 


Local residents and tourists trom: around the country 
come to Santa Monica to enjoy the pedestrian experi- 
ence on the Promenade. Weekend crowds are often very 
dense with a swarm of pedestrian activity radiating from 
the Promenade to other downtown establishments, Pal- 
isades Park, and the Santa Monica Pier. Parking in var- 
ious City lots surrounding the Uhird Street Promenade 
is plentiful but can be difficult to find during peak hours. 


It is often said that nobody walks in Los Angeles, but at 
the Third Street Promenade in Santa Monica, pedestri- 
an activity is everywhere. Don't be surprised to find a 
crowd, especially on a Friday or Saturday night, 
although practically any ume of the day it is a popular 
place for both locals and tourists. 


CONTACT 


Kathleen Rawson 

Executive Director 

Bayside District Corporation: 

1351 Third Street Promenade, 

Suite 201 

Santa Monica, CA 90401 

Phone: (310) 393-8355 

Fax: (310) 458-3921 

E-mail: krawson@baysidedistrict.org 

Web: http://Awww.thirdstreetpromenade.com/ 
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SAN DIEGO, CALIFORNIA 


CASE STUDY NO. 40 


PROBLEM 


In 1979, the City of San Diego had to demolish the 
aging Vermont Street footbridge for safety reasons. 
Absent an immediate replacement, pedestrians 
were required to cross Washington Street, a high- 
speed commuter artery, at grade. This route was 
especially dangerous for many elderly residents and 
shoppers with small children. Additionally, local 
controversy emerged around issues of crime and 
neighborhood connectivity. 


BACKGROUND 


San Diego’s grid street pattern in pre-war neighbor- 
hoods is frequently interrupted by what are known 
locally as “finger canyons,” of steep, often wooded 
ravines. Wooden pedestrian bridges, built in the early 
1900's by streetcar companies, knit these neighborhoods 
together and provided them with streetcar service to the 
rest of the city. 


The Vermont Street footbridge had served the commu- 
nity for 60 years. Crossing over Washington Street, it 
linked a residential coninunity, University Heights, 
with its closest commercial district, Hillcrest. Washing- 
ton Street, classified as a Primary Arterial, had a posted 
speed lamit of 65 km/h (40 mi/h), but actual speeds of 
65-90 km/h (40-55 mu/h). ADT counts totaled 38,000, 
Adjacent land uses were highly urbanized and the road- 
way was depressed in a canyon with steep sides and had 
freeway-tvpe access ramps located tmmediately under 
the old bridge. ‘The at-grade route required a 0.23 mi 
(400 m) detour on each side of the road to reach a small 
commercial strip where an at-grade crossing existed. 


— ee ae. 

_ Prepared by Andy Hamilton, WalkSanDiego, Kirk 

| Whitaker, City of San Diego, and Stone/Paper/Scissors, 
San Diego, CA. 
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At the time the bridge was removed, the neighborhood 
debated whether to request the city to replace it. Some 
argued it provided easy access for criminal activity. The 
city proceeded, commissioning a design in 1982, but a 
lack of funding delayed the project. In 1990, the city 
launched a program to integrate public art into new 
infrastructure. Pro-bridge residents seized the opportu- 
nity to show their skeptical neighbors how a new bridge 
could be an artistic landmark for the neighborhood. 


SOLUTION 


The city agreed to make the bridge its first public art 
infrastructure project. However, the selected art con- 
sultant, Stone/Paper/Scissors, initially did not enjoy 
unanimous support. First, the opponents preferred to 
“hide” the bridge by keeping it plain and painting it 
green to match the eucalyptus groves at either end. 
Second, since the bridge had already been completely 
designed, the structural engineering consultant resisted 
changes that might weaken the structure. 


To overcome these obstacles, the artists worked closely 
with the residents to select design themes. After gain- 
ing the residents support, the artists suggested that the 
bridge should stand out as a gateway to the conimuni- 
ty. Their concept won out, and a bold cobalt blue color 
was chosen. Positive themes of bipedal, historical, and 
transformative movement would be incorporated as 
quotes and artistic flourishes, sandblasted into the deck, 
and carved into the stainless steel panels on the railings. 
Gateway columns at either end would reflect the two 
neighborhoods, one modern, the other historic. The 
artists then worked at length with the engineering con- 
sultant to ensure these elements could be incorporated 
without compromising structural integrity. 


The project cost of $1.2 milhon was funded through 
TransNet, a regional half-cent sales tax for transporta- 
tion projects passed by the region’s voters in 1988 
(expires in 2008). 
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The new Vermont Street Pedestrian Bridge 
over Washington Street. 


Anticipating the new bridge, a large Sears department 
store at the southern end of the bridge was redeveloped 
as Southern California's first New Urbanist develop- 
went, known as the Uptown District. The project 
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Artistic details and the cobalt blue color 
add intrigue to the structure. 


The Vermont Street Pedestrian Bridge gateway. 
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includes a mix of trendy shops, a niajor grocery store, 
small offices, and 310 dwelling umits. All residential 
parking and 37 percent of the commercial parking 1s 
underground, leaving much of the surface for sidewalk 
cafes, plazas, and Jandscaping. Uptown's inviung pedes- 
trian orientation and mix of uses became an uistant 
draw for nearby residents. 


RESULTS 


Ac the bridge's December 1994 unveiling, 450 people 
attended. A year later, the bride received a coveted 
“Orchid” design award fron: the San Diego Council of 
Design Professionals. The Uptown District owes much 
of its success to the bridge and to the mix of pedestri- 
an access and pleasant walking environment within the 
development a combination which resulted in a 10 per- 
cent lower vehicle trip generation rate and a corre- 
spondingly higher pedestrian mode-share than compa- 
rable shopping centers in the region. Ihe grocery store 
is consistently in the top five in sales volume of its loca- 
tions in Calitornia, although the footprint is only 75 
percent of the chain's standard square-footage only gen- 
erates 110 vehicle trips weekly per 93 m° (1000 ft?) of 
store, as coinpared to the typical 120 vehicle trips per 93 
m- (1000 ft’). 


Community support for the project is strong. The 
neighborhood sponsors bridge clean up and repair bv 
providing both funding and volunteers. What began as 
a “replacement bridge” project has become a key part of 
the neighborhood's identity. 


CONTACTS 


Andy Hamilton, Vice-Chair 

WalkSanDiego 

2522 Boundary St. 

san Diego, CA 92104 

Office Phone: (858) 650-4671 

E-mail Address: andy.hami|ton@sdcounty.ca.gov 


Kirk Whitaker 

Traffic Engineer 

City of San Diego 

San Diego, CA 92101 

Office Phone: (619) 533-6601 
E-mail: kwhitaker@sandiego.gaov 
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PHOENIX, ARIZONA 


PROBLEM naa 


A safer crossing was needed for school children to 
reach a school located near a new seven-lane parkway. 


BACKGROUND 


In the early 1990s, two elementary schools in Phoenix 
needed pedestrian bridges to accommodate students’ 
daily commute to school. Near Mercury Mine Ele- 
mentary School, Squaw Peak Parkway was under con- 
struction to replace a four-lane divided highway, which 
made an existing pedestrian bridge too narrow for the 
new roadway width. 


At roughly the same time, Greenway Parkway was also 
under construction through an open field where stu- 
dents previously enjoyed direct access to Aire Libre Ele- 
mentary School. After the Parkway was built, students 
had no safe way to cross the busy seven-lane arterial. 


To address this situation, Aire Libre Elementary School 
hired two crossing guards to assist children across the 
street during peak school commute periods and the City 
established a 24 km/h (15 mi/h) school zone in the area; 
two measures that did not provide sufficient safety for 
those crossing the street. The crossing guards were in a 
difficult position of slowing and/or stopping vehicles 
that had been traveling 80 km/h (50 mi/h) or more. 
Many close calls occurred, and an opportunity to make 
improvements was presented with the removal of the 
pedestrian bridge at Mercury Mine Elementary School. 


| Prepared by Mike Cynecki and Ralph Goodall, City of 
| Phoenix, Arizona. 
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CASE STUDY NO. 41 


SOLUTION 


To address the problem at Aire Libre Elementary 
School, Phoenix Mayor Skip Rumsza, at the ame a City 
Councilman, led efforts to begin what a local newspa- 
per labeled as one of the world’s largest recycling proj- 
ects. The City opted to move the 14-year old, 65.3 Mg 
(72 T), steel-truss bridge from the Mercury Mine 
School to a new site over the Greenway Parkway near 
Aire Libre Elementary School 9.6 km (6.0 mi) away. 
The process involved closing a major road for two hours 
before dawn on June 21, 1992. The total cost of the 
bridge relocation project was only $12,000. 


The Greenway Pedestrian Bridge at its new location near 
Aire Libre Elementary School. 


New ramps, spiral staircases, and footings were designed 
to comply with ADA standards. The bridge was recon- 
structed, and minor artistic additions designed by a local 
artist improved aesthetic appeal and created the appear- 
ance as though the bridge had always been located 
there. The ramps cantilever over an adjacent drainage 
channel to make efficient use of the available space. 
Additionally, a block wall was built to mitigate concerns 
of the neighboring property owners about privacy and 
to reduce traffic noise of the Parkway. 
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RESULTS 


The project is an excellent example of how cooperation 
between different public agencies and community 
members can produce creative solutions that improve 
quality of life while saving valuable public funds. 
According to the Aire Libre Elementary School’s prin- 
cipal, over 60 students use the pedestrian bridge every 
school day. The “recycled” bridge is not only useful and 
visually pleasing, but cost approximately $500,000 less 
than building an entirely new bridge. The primary costs 
of the bridge relocation were the construction of the 
spiral staircase and ramp, aesthetic improvements to the 


structure, decorative walls, and extensive landscaping, 
which totaled $484,000. 


New ramps, spiral staircases, and footings 
were constucted to comply with ADA standards. 


Before the installation of the bridge, two crossing guards 
were stationed at the 20th Street intersection. Now 
only one crossing guard is stationed for the morning 
and afternoon school commute periods to ensure that 
students are crossing Greenway Parkway via the pedes- 
trian bridge rather than crossing at the intersection. 
Several years after the bridge was placed, a traffic signal 
was installed at the intersection of Greenway Parkway 
and 20th Street, but pedestrian crossings at the signal are 
prohibited. Signs are posted alerting pedestrians to cross 
via the pedestrian bridge. 


Because the Parkway was built roughly at the same time 
that the bridge was installed, no before and after acci- 
dent or speed comparison data is available. However, 
safety appears to have been significantly improved, espe- 
cially for the dozens of students crossing the busy Park- 
way every day. 


CONTACT 


Mike Cynecki 

City of Phoenix 

Street Transportation Department 
200 West Washington Street 

Sixth Floor 

Phoenix, AZ 85003 

Phone: (602) 262-7217 

E-mail: mikecynecki@phoenix.gov 
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AUSTIN, TEXAS 


Pfluger Pedestri 


PROBLEM ne 


An existing historic bridge had high traffic congestion 
and sidewalks too narrow to accommodate pedestri- 
ans safely. A pedestrian and bicycle access across the 
river was needed without affecting the historic char- 
acter of the bridge. 


BACKGROUND 


One of the major bridge crossings in downtown Austin 
is the Lamar Bridge. This four-lane, art deco bridge 
constructed in 1941-1942 crosses a 210 m (700 ft) sec- 
tion of the Colorado River. Unul 2001, the bridge pro- 
vided an important link in the City’s main hiking and 
cycling trail system, but it was not an ideal crossing. The 
bridge had high levels of automobile congestion, and 
both of its sidewalks were only 1.1 m (3.5 ft) wide. The 
nearest river crossing for pedestrians and bicyclists was 
over 1.61 km (1 m1) away in either direction. Pedestri- 
ans who used the bridge were forced to walk single-file, 
and bicyclists often dismounted for the crossing. 
Because pedestrians were so close to the heavy traffic, 
there were many near misses and occasionally automo- 
biles scraped people's arms. Tragically, a bicyclist was 
killed in 1991 when struck from behind by a drunk 
driver and a pedestrian was killed in 2000 when a vehi- 
cle jumped the 0.31 m (1 ft) curb. 


The local community initially wanted to expand the 
bridge and provide cantilevered pathways for pedestri- 
ans and bicyclists at the sides of the bridge. However, 
the bridge had been designated as a historic site by the 
Texas Historical Commission in 1994; therefore, the 
existing bridge structure could not be modified. 


Prepared by Robert J. Schneider, Sprinkle Consulting, 
Inc. (SCI). 


: Information provided by Kalpana Sutaria, City of Austin. 
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CASE STUDY NO. 42 


The sidewalk on the congested Lamar Bridge was only 
1.1 m (3.5 ft) wide. Photo provided by the City of Austin. 


SOLUTION 


In 1998, the City of Austin held public and design 
workshops to generate ideas for a new pedestrian and 
bicycle bridge to be constructed about 61 m (200 ft) 
east of the Lamar Bridge. After the workshops were 
held, four design options were presented to the City 
Council, and the final design was chosen. Construction 
began in May 2000 and the Pfluger Pedestrian/Bicycle 
Bridge was completed in June 2001. 


The bridge is accessible to all pedestrians, and is wide 
enough to serve a large number of pedestrian and bicy- 
cle commuters as well as recreational trips. Observation 
decks and benches were included in the design so that 
the bridge itself is an enjoyable destination tor pedestri- 
ans and bicyclists. 


RESULTS 


Ptluger Pedestrian/Bicycle Bridge has been extremely 
successful. The bridge design and construction won 
awards from the American Council of Engineering 
Companies, the Texas Council of Engineering Compa- 
nies, and the Austin Chapter of American General 
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PHOTO BY CITY OF AUSTIN 
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The Pfluger Pedestrian/Bicycle Bridge allows pedestrians 
and bicyclists to avoid crossing Lamar Bridge. 
After opening, it was used by 4000 to 5000 people 
per day, numbers which continue to rise. 


Contractors. The total construction cost of the bridge 
was about $7 million, with $1 million provided by fed- 
eral Intermodal Surtace Transportation Efficiency Act 
(ISTEA) funds and $6 million paid by the City of 
Austin’s Capital Improvement Program. 


Some people have complained chat the bridge came at 
an extremely high cost, providing accommodations for 
pedestrians and bicyclists while doing little to relieve 
automobile congestion on Lamar Bridge. 


Pedestrians and bicyclists use Pfluger Pedestrian/ 
Bicycle Bridge for commuting and recreation and 
also enjoy it as a destination. 

Photo provided by the City of Austin. 


Yet, most of the public reaction to the bridge has been 
very positive. The City has received many calls and e- 
mails from citizens saying how much they enjoy the 
bridge. People who had stopped using the river cross- 
ing portion of the City’s hiking and cycling trail system 
because it was so dangerous are now using it again. 
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One of the most notable impacts of the bridge has been 
the increase in the number of pedestrians and bicyclists 
who cross the river. Approximately 700 to 1000 pedes- 
trians and bicyclists crossed the Lamar Street Bridge each 
day before the Pfluger Pedestrian/Bicycle Bridge was 
huilt. Counts taken after the pedestrian/bicycle bridge 
was opened found that it was used by 4000 to 5000 
pedestrians and bicyclists each day, and this number con- 
tinues to rise. The dramatic increase in river crossings is 
the most obvious benefit of a bridge constructed to be 
both safe and enjoyable for bicyclists and pedestrians. 


CONTACT 


Kalpana Sutaria, Architect/Project Manager 
Public Works Department 

505 Barton Springs Rd., Suite 900 
Austin, TX 78704 

Phone: (512) 974-7225 

Fax: (512) 974-7239 

E-mail: kalpana.sutaria@ci.austin.tx.us 
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HUNTINGTON, WEST VIRGINIA 


Grade-Separated Tra a 


PROBLEM T | fie 


An at-grade crossing of a busy arterial road exposed 
users on one of the most heavily used recreational 
trails in West Virginia to potentially dangerous motor 
vehicle traffic. 


BACKGROUND 


Residents, visitors, and students from Marshall Univer- 
sity enjoy the mature shade trees and beautiful views of 
nearby hills from the flatlands of Rutter Park on the 
southern edge of Huntington, West Virginia. One of the 
most popular attractions of the park is a pathway that 
circles the lower portion of the flatlands along Four Pole 
Creek. In its application for a Recreational Trails Pro- 
gram grant, the Greater Huntington Park and Keere- 
ation District stated,” The pathway circling Rutter Park 
and extending westward to Harveytown Road consti- 
tutes +.8 km (3.0 mi) of argumentatively the most heav- 
ily used walking/jogeiy trail in West Virginia.” 


However, the trail crossed Eighth Street, the main traf- 
fic artery leading south of Huntington to the city’s hill- 
top residential neighborhood and the [untington 
Museum of Art. When the Greater Hluntington Park 
and Recreation District was contronted with the issue 
of pedestrian and vehicle conflicts at this crossing, cre- 


ative solutions were needed. 


SOLUTION 


Challenges facing this approach included mutigating the 
potential flooding of Four Pole Creek and providing 
long approach ramps to keep the angle of descent rea- 


Prepared by William Robinson, West Virginia 
Department of Transportation. 
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sonable tor disabled individuals. Brast Thomas, design 
engineer for this project, supplied a creative solution to 
both the tlooding problem and access challenge by 
designing the trail structure to rest on the bridge's 
arched concrete supports. This allowed the pathway 
underpass to be at an elevation only inches below the 
100-year tlood height. 


The pedestrian trail bridge utilizes the space beneath the 
Eighth Street roadway bridge at Four Pole Creek. 


Work began in September 1999 and was financed by a 


Recreational Trails Program yrant totaling $24,360 
from the West Virginia Division of Highways with 
$12,180 from federal grant funds, and $12,180 provided 
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by a local sponsor match. A work crew from the local 
park district, under the supervision of Thomas Compa- 
ny and Ankrom Associates (now Environmental Design 
Group, Inc.), constructed the trail structure. 


From an engineering standpomit, no unusual methods 
or materials were employed, but the economy of design 
was evidenced in linking the two structures. 


To resolve the safety issue presented by trail users cross- 
ing Eighth Street at-grade, James McClelland, Direc- 
tor/Secretary of the Greater Huntington Park and 
Recreation District and a regular jogger on the path- 
way, suggested building a bridge to take the pedestrian 
traffic under Eighth Street, using the space beneath the 
Eighth Street roadway bridge at Four Pole Creek. 


The extensive use of wood made the structure strong, 
practical, inexpensive, and aesthetically pleasing. 


RESULTS 


Public response to the new bridge has been very posi- 
tive. The trail itself enjoys strong public support as a 
grass roots project originally born from the efforts of 
local trail users and advocates. 


The design was severely tested when, just weeks after 
completion, floodwaters assaulted the new = structure. 
Even though the flood nearly reached one hundred-year 
levels, washing and clearing a small amount of flood 
debris was all that was required to return the bridge to 
service, and interference with stream flow was minimal. 


When the people of Huntington come to Ritter Park 
to see the rose garden, the stone bridge, and the artist- 
designed playground, they also discover a new secret— 
the Pedestrian Bridge beneath Eighth Street over Four 
Pole Creek. 


CONTACT 


William C. Robinson 

Grant Program Analyst 

WV Dept. of Transportation 

WV Division of Highways 

1900 Kanawha Blvd. East 
Building 5, Room 863 
Charleston, WV 25305-0430 
Office Phone: (304) 558-3165 
E-mail: wrobinson@dot.state.wv.us 
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MADISON, WISCONSIN 


PROBLEM ak 


Many cities in the United States have attempted to cre- 
ate pedestrian malls, but few have been successful. 


BACKGROUND 


Throughout Europe, pedestrian streets and malls are a 
relatively common feature. Cities as diverse as Trond- 
heim, Norway; Florence, Italy; and Graz, Austria have 
pedestrian zones chat act as central features of the com- 
munity. In the United States, numerous communities 
have attempted to create similar environments, but with 
much less success. Many cities have recently removed 
pedestrian and transit malls in favor of conventional 
street designs for motorized traffic. Ithaca, New York; 
Boulder, Colorado; Burlington, Vermont; and Madison, 
Wisconsin are among the few places that have success- 
fully managed their downtown pedestrian malls. This 
case study looks at Madison, Wisconsin’s pedestrian 
mall, in place since the 1970s, which continues to 
enhance the area as a vital parc of the city. 


SOLUTION 


State Street is eight blocks long, connecung the Um- 
versity of Wisconsin Campus with the State Capitol. It 
is Madison’s “Main Street” in terms of downtown shop- 
ping and, increasingly, dining and entertainment. In the 
early to mid-1970s, State Street and the Capitol Con- 
course (the streets around the perimeter of the Capitol) 
were converted to a transit mall in the 100-600 blocks, 
and a pedestrian mall in the 700 and 800 blocks near the 
University of Wisconsin campus. 


| Sg a 
Prepared by Jeff Olson, R.A., Trailblazer. 


Information provided by Arthur Ross, Pedestrian/ 
Bicycle Program Manager, Madison WI. 
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CASE STUDY NO. 44 
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The 100-600 blocks of State Street are closed to vehicle 
traffic, with the exception of buses, bicycles, and authorized 
vehicles. At the end of the street is the State Capitol. 


The State Street right-of-way is 20 m (66 ft) wide from 
building face to building face. In the 100 - 600 blocks, 
the street is 7.3 m (24 ft) wide and centered in this 
right-of-way with 6.4 m (21 ft) of sidewalk on each 
side. Half of each sidewalk in this area is the pedestrian 
zone, and the other halt has been designed to have 
pedestrian amenities, such as street furniture, sidewalk 
cafes, public art, bus shelters, light poles, and trees. “Phe 
LO0 - 600 blocks are not completely closed to vehicles, 
but vehicular use of the street in this area is restricted to 
buses, bicycles, and authorized vehicles. 
vehicles include delivery vehicles, taxis, and vehicles of 


Authorized 
contractors and business owners. These vehicles are 
closely regulated to minimize the impact on the pedes- 
trian environment of the street. 


The 700 and 800 blocks of State Street near the Uni- 
versity of Wisconsin campus are a pedestrian mall. 
Bicycles in these blocks are to be walked, and bike park- 
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ATE STREET STRATEGIC PLAN, 1999, PREPARED BY JJR, INC. 
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The 700 and 800 blocks of State Street are 

a pedestrian mal!. At the end of the street 
is the University of Wisconsin campus. 


ing is only pernutted at bike racks. The 700 block is 
typically full of food and crafts vendors. 


The restaurant, entertainment, and shopping establish- 
ments on State Street are supported by activities taking 
place nearby. Free concerts are given one night each 
week during the summer on the Capitol lawn, a 
farmer's market 1s open around the Capitol Square 
every Saturday morning, and other weekend events are 
often combined with the farmer’s market on Saturdays 
or Sundays. Portions of State Street are often closed 
completely for these special weekend shopping or 
entertainment events. This allows pedestrian traffic, 
vendors, and others to use the entire right-of-way for 


the activity. 


‘Sate l a | 
« ane a 3 “sé oe 
The State Street sidewalk provides a pedestrian zone and 
a zone tor sidewalk cafes, bus shelters, trees, and 
other pedestrian amenities. 


RESULTS 


As has been the experience of most U.S. pedestrian 
streets, there have been attempts to re-open State Street 
to general car traffic, get rid of the buses, and add on- 
street parking. Yet, State Street continues to be success- 
ful. Ground floor occupancy rates are consistently near 
100 percent, and lunchtime restaurant business has been 
excellent. The success of the street has provided con- 
tinued support to keep pedestrians, bicycles, and buses 
as the prunary means of mobility on State Street. 


When the City’s current plan to improve State Street 
was drafted, it indicated that the character of State Street 
should remain much as it is, but with fewer bus shelters, 
more flexible street furniture, a cleaner look, and new 
trees. The plan was reviewed by 12 City boards, com- 
missions, commuttees, and local neighborhood and busi- 
ness associations. This plan was unanimously approved 
on April 9, 2002, and calls for funding from City, Fed- 
eral, State, private, University, Business Improvement 
District, and foundation sources. 


State Street's success 1s due in part to supportive land use 
in the surrounding areas. The University of Wisconsin 
Campus on the west end and the Capitol Square (a major 
employment center) and Capitol Building on the east end 
act as anchors on both ends of the street. The distance 
between these two anchors 1s less than 1.6 km (1 mi), so 
the entire length is a comfortable walking distance. 


State Street is a unique public space that attracts both 
residents and tourists, and its pedestrian-friendly orien- 
tation is an essential component of its success. The 
pedestrian-only environment in close proximity to the 
University and downtown residential neighborhoods 
creates a place where people can enjoy an evening out 
without worrying about drinking and driving. In addi- 
tion, holding special events on State Street and in the 
surrounding areas helps maintain the street’s reputation 


as one of the cultural centers of Madison. 


CONTACT 


Arthur Ross, Pedestrian/Bicycle Coordinator 
City of Madison Department of Transportation 
P.O. Box 2986 

Madison, WI 53701 

Phone: (608) 266-6225 

Fax: (608) 267-1158 

E-mail: aross@ci.madison.wi.us 


REFERENCES 


Madison's State Street 2000 website: http://www.ciimadison, wi.us/ statestreet / 
statestreet. htm 

State Street Strategic Plan, 1999: http://www.cmadison.wi.us/planning/ 
statest.pdt 
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PHOTO FROM THE STATE STREET 2000 WEB SITE 


This Plan of the State Street reannetrextioh roid shows how the street runs between 
the State Capitol (lower right) and the University of Wisconsin Campus (upper left). 


PHOTO BY FROM THE CITY OF MADISON WEB SITE 


State Street looking towards the State Capitol. 
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TUCSON, ARIZONA 


PROBLEM | | | 


Pedestrian safety and comfort suffer when a neigh- 
borhood street designated as a collector must carry 
Significant bicycle, pedestrian, and motor vehicle traf- 
fic as a continuation of an arterial road, gateway to a 
major university, and access route for a luxury hotel. 


BACKGROUND 


As an extension of Pima Street, a heavily traveled col- 
lector in the city of Tucson, Elm Street was designated a 
collector road. Although much of the trafic on Pima 
Street had diverted before it becomes Elm Street, aver- 
age daily traffic (AIDT) for Elm sull totaled 8,000 vehi- 
cles. The street also carried heavy and constant bicycle 
and pedestrian traffic. 


At the far end of Elm Street was an entrance to the 
University of Arizona campus. The street was located in 
a high-end residenual neighborhood also home to the 
Arizona Inn, one of the City’s most exclusive hotels. 
The property owners along Elm Street were concerned 
with speeding traffic on the street and battled over how 
to reduce speeds. The posted speed limit was 40 kin/h 
(25 nu/h), and because of the street's designation as a 
collector, speed humps were not allowed. A traffic light 
was installed at the Pima intersection, but travel volumes 
increased as even more drivers began using the street as 
an alternative entrance to the University. Some proper- 
ty owners wanted to close its far end and eliminate the 
street as a route for through traffic; however, surround- 
ing neighborhoods were concerned that the diverted 


oe en At rer ee ee a ¢ rrewre nmanr 


_ Prepared by Laurie Actman, aie McMahon, Henry 
~ Renski, University of North Carolina Highway Safety 
Research Center, and Vincent Catalano, City of 

~ Jucson. 
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CASE STUDY NQ. 45 


traffic would merely shift onto their streets. Forced turn 
devices were installed, but emergency service vehicles 
had dithculty getting onto the street. 


SOLUTION 


After 20 years of controversy, the property owners on 
Elm Street petinoned to initiate the Neighborhood 
Tratlic Management Program for their street. The pro- 
gram allows a majority of residents in a neighborhood 
to designate a Neighborhood Improvement District and 
charge a special assessment upon property owners in the 
district to fund improvements or other projects. Upon 
City approval of the request, a neighborhood traffic pro- 
grain was instituted for Elm Street. The residential Trat- 
fic Advisory Committee then hired a local architect to 
design a traffic mitigation plan. 


The ‘lraffic Advisory Committee worked with the 
property owners, surrounding neighborhood associa- 
tions, the University of Arizona, the bicycle advisory 
comnuttee, and the City of Tucson. All agencies and 
committees approved the final plan. Data was collected 


The slight slope and contrasting brick design of the raised 
crosswalk indicates the designated space for pedestrian 
crossing to approaching motorists. 
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ELM STREET BEAUTIFICATION 


Drawing of the approved plan for Elm Street's traffic calming and beautification. 


in 1990 prior to construction and after construction in 
1994. Speed data was also collected from counters set 


after construction. 


The design’s goal was to use beautification along with 
direct engineering measures to reduce the speed of trat- 
fic without diverting it into adjacent neighborhoods. 
The approved plan consisted of several small chicanes 
on both sides of the street, several tree-lined medians, 
and a raised crosswalk. Parking is allowed on both sides 
of the street. The chicanes extend slightly further than 


Tree-lined medians and small chicanes reduce 
drivers’ perceived speeds on Elm Street. 


the side street parking to provide greater visibility for 
pedestrians wishing to cross the street and to change 
drivers’ perceived speed of the street by fracturing its 
straightness. The medians were added mainly to further 
fracture the perceived speed of the street rather than to 
act as pedestrian refuge islands. 


Trees were planted along the street and in the chicanes to 
create a canopy for the street. The tree canopy provides 
shade for parked cars, pedestrians, and bicyelists while 
enhancing the appearance of the street and keeping 
speeds down. The raised crosswalk is slightly sloped and 
at grade with the sidewalk causing many drivers to slow 
while approaching the crosswalk. The brick design adds 
to the streetscape and provides contrast against the pave- 
ment, indicating to drivers the designated space for 
pedestrian crossings. At night, the crossing 1s Uluminated 
by reflectors. The neighborhood refused to install the 
usual pedestrian crossing signage, stating that it would 
detract from the landseape and scenery of the street. 


RESULTS 


The traffic volume after construction has increased only 
a small percentage since 1990, The 85th percentile 
speed is 48 km/h (30 mi/h), which 1s desirable for this 
type of street. No before speeds or volumes were 
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recorded. but speed reductions have been noticeable. 
Although no reduction in volume has been notced. 
traffic volumes have not increased act pace with the rest 
of the cin. and surrounding neighborhoods have not 


expericnced any increase in traffic. 


Atter 20 vears of dispute, che Elin Street controversy 
ended with the construction of a beautiful and cffective 
project. To pay for projects of this nature, which are over 
and above what the city can provide as routirie traffic 
calming and streetscape enhancement, Tucson establish- 
es local Improvement Disericts (1s). The $120,000 cost 
for the project was bonded over ten vears, and is funded 
by the property taxes of local property owners. Because 
the luxury hotel owns the largest property in this [D, it 
funded 40 percent of the overall costs. 


According to Vincent Catalano of the Tucson Traffic 
Enyineering Departnent, pedestrians crossing between 
a nearby hotel and parking lot have reported feeling sater 
and more comfortable when using the raised crosswalk. 
With an mmeproved pedestrian environment, walking 
conlinues to be a popular activity in the neighborhood. 


CONTACT 


Vincent V. Catalano 

Traffic Engineering Manager 

City of Tucson 

201 N. Stone Avenue 

Tucson, AZ 85726 

Office Phone: (520) 791-4259 
E-mail: vcatalal @ci.Lucson.az.us 
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BETHESDA, MONTGOMERY COUNTY, MARYLAND 


“4 _ 3 ‘ ; a € “hs 2 od 4 
his ie re Pe iy j . + 
Leland Street Redesign 
Rr ist a kik LE pee it > = ‘ va 


$ 


PROBLEM Tf eee 


High vehicle speeds posed a safety hazard for local 
residents and pedestrians on an arterial roadway 
located in a densely settled inner-ring suburb popu- 
lated primarily by single family homes with driveways. 


BACKGROUND 


Leland Street is an arterial roadway with closely con- 
centrated residential frontage less than .81 km (0.5 mi) 
from the Bethesda Metro Station outside of Washing- 
ton, DC. Leland Street serves as a backdoor to Bethes- 
da, an access route between Woodmont Avenue and 
Bradley Boulevard, two busy commercial streets. While 
ADT is not high on Leland Street (approximately 1200- 
2000), prior to its redesign in 1999, the street had expe- 
rienced problems with excessive motor vehicle speeds. 
Although the posted speed limut is 40 km/h (25 mi/h), 
vehicles frequently traveled down the street in excess of 
56 km/h (35 mi/h). Residents often experienced diffi- 
culty backing cars out of their driveways and walking 
across the street. Pedestrians traveling along both Wood- 
mont Avenue and Bradley Boulevard to access the tran- 
sit station and downtown Bethesda, faced a dangerous 
crossing at the Leland Street intersections. 


When a new eight-story apartment building was pro- 
posed on nearby Woodmont Avenue the potential 
increase in trafic along Leland Street gave neighbor- 
hood residents an opportunity to raise their concerns 
about pedestrian and traffic satety. A series of meetings 
allowed residents, the developer, the Maryland-Nation- 
al Capital Park and Planning Commission, and the 


Prepared by Robert J. Schneider, Sprinkle Consulting, 
Inc. (SCI). | 


Information provided by David A. Loughery, Montgomery 
County, MD Public Works and Transportation. 


t 
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Montgomery County Department of Public Works and 
Transportation to begin working together to reduce 
trattic speeds and improve the safety of the street. 


SOLUTION 


Residents imtially requested speed humps, but Mont- 
gomery County policy prohibits humps on arterials. 
This obstacle led designers to a more creative solution. 
Five center traffic islands, two serving as gateways at 
Woodmont Avenue and Bradley Boulevard, and six curb 
extensions were constructed to create a serpentine traf- 
fie flow along the street. At the intersection of Leland 
Street and Woodmont Avenue, the curb radius was 
reduced from 15 m (50 ft) to 9 m (30 ft) to slow vehi- 
cles making right turns trom Woodmont Avenue onto 
Leland Street. This also shortened the crosswalk distance 
at the Leland Street intersection for pedestrians walking 
along Woodmont Avenue. The curb radius reduction 
was complemented by the center island gateway to 
Leland Street, ensuring that right-turning vehicles did 
not swing wide to make a faster turn into the street. 


According to David Loughery of Montgomery County 
Department of Public Works and Transportation, the 


Gateway island at intersection. 
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Chicane with median island creating serpentine design. 


county’s primary strategy was to reduce turning speeds 
onto Leland and remforce slower speeds with a serpentine 
trattic flow: “If you can get vehicles to enter the street 


slowly, safe speeds can be maintained along the street.” 


The project, which cost around $40,000, would not have 
been possible without the help of several different 
groups. Residents talked to the developer who agreed to 
fund construction of the improvements and landscaping. 
The Montgomery County Deparunent of Permitting 
Services created the design and pulled the major players 
together to streamline the implementation process. The 
County provided a contractor to reconstruct the strect 
and retained turning restrictions during peak hours. The 
residents arranged for delivery of the landscape plantings 
and materials for the islands, planted them, and continue 
to mamtain the plants and shrubbery. 


RESULTS 


The redesigned street resulted in slower speeds and sater 
conditions for pedestrians walking along the street and 
crossing at the intersections of Leland Street with Wood- 
mont Avenue and Bradley Boulevard. Before and after 
trattic speed studics showed that the highest speed was 
lowered from 71 to 61 km/h (44 to 38 mi/h), 85th per- 
centile speed was reduced trom 52 to 44 km/h (32 to 27 
mu/h), and mean speed dropped from 48 to 38 kin/h (30 
to 24 mi/h). Because traftic volume was not determined 
to be a critical element in the safety evaluation and deci- 
sion process, full before and after ADT counts were not 
generated for the project. Two one-day, peak-hour 


counts were taken to confirm the low volumes. 


Prior to the project, approximately 60 households, or 
over two-thirds of the neighborhood, signed a petition 
in support of the design. Opponents of the design were 
concerned about loss of parking and obstructing emer- 


gency vehicles, but only one resident complained open- 
ly about the project after it was completed. Constant 
feedback from the neighborhood during the design 
process resulted in a design that is supported by resi- 
dents and will not require expensive retrofitting. 


Keys to the success of this project were good street 
design and community partnership. The design used a 
combination of trathe calming measures to slow traffic 
at the entry points. The partnership included residents, 
a developer, and two public agencies working together 
in every phase from planning to design and throughout 
construction. In the end, traffic speeds were reduced to 
levels more appropriate for a residential community, 
safety was enhanced for mororists and pedestrians, and 
the streetscape was improved with no negative impacts 


on traffic operations. 


Curb extension. 


CONTACT 


David A. Loughery 

Transportation Systems Safety Manager 
Montgomery County Department of Public Works 
and Transportation 

101 Monroe Street, 10th Floor 

Rockville, MD 20850 

Office Phone: (240) 777-7161 

E-mail: dave.loughery@co.mo.md.us 

Web: www.co.mo.md.us 
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NAPLES, FLORIDA 


PROBLEM ee a 


Cut-through traffic and speeding was a problem in 
this coastal residential community. 


BACKGROUND 


Naples is a relatively affluent coastal residential commu- 
nity that stretches 11.3 km (7 mui) along the beach in 
Florida; however it is only 1.6 km (1 mi) wide. Seventh 
Avenue is an east-west residential street that historically 
had problems with high traffic volumes and speeding. 
Beach-bound east-west auto travelers often cut through 
residential neighborhoods at excessive speeds. Before 
the improvements, 7th Avenue had approximately 8,000 
vehicles per day, with average speeds of approximately 
53 km/h (33 mi/h). 


SOLUTION 


In response, Naples completed numerous traffic calming 
projects in order to slow down speeds and improve the 
aesthetic appearance of the community. The City’s 
approach to traffic calming was a response to the 
demands of residents in the affected neighborhoods. 
The residents were required to circulate petitions and 
hold public hearings to initiate the process. 


After the neighborhood residents had decided that 
action must be taken, they approached the City for 
assistance. The City conducted a study of the trattic 
conditions of the street and presented the information 
to the residents along with potential alternative traffic 
solutions. The City also determined that the traffic 
calming treatments would not only slow down through 


cemterem se qnene ene. — 


information provided and contributions made by Dick 
Gatti, City of Naples, Florida. 


a LE TT AF A Re 


CASE STUDY NO. 47 


Median island and intersection roundabouts were 
installed on 7th Avenue. 


trattic, but residential traffic as well. After presenting the 
neighborhood residents with information and alterna- 
tives, the neighborhood chose what types of improve- 
ments would be installed. 


A number of different treatments were implemented 
along 7th Avenue. Three medians were added to nar- 
row the 1.6 km (1.0 mi) street and reduced its perceived 
design speed. A median was added at the street's 


Intersection roundabouts slow traffic on 7th Avenue. 
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entrance along with brick pavers to narrow the street 
and indicate to drivers that they were entering a resi- 
dential neighborhood. Some intersection roundabouts 
were installed along the street. Another intersection was 
raised 0.9 mi (3 ft) mto a speed table and was enhanced 
by brick paving. Intensive landscaping was also added 
ro make the street appear narrower and more aesthen 


cally pleasing. 


RESULTS 


After the nuplementation of che nmprovements. the area 
expericuced an initial drop in trathe volume although 
volumes were soon back to) pre-improvement levels, 
However, trathe speeds dropped significandy by 18 kmh 
(11 mich) to an average of 35 kinvh (22 nn/h). Despite 
the drop in average vehicle speeds, the commiumity s reac- 
tion was axed about the trathe calming treatments. The 
neighborhoods were very pleased wath chem. but 
motorists, particularly chose driving service vehicles des- 
tined for the many expensive residcenees that are located 


in che area, found the miprovements burdensome. 


CONTACT 


Dick Gatti 

Development Services / Engineering 
295 Riverside Circle 

Naples, FL 34102 

Phone: (941) 213-5000 

Fax: (941) 213 5010 
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MONTPELIER, VERMONT 


~ CASE STUDY NO. 


PROBLEM iT | 


An intersection in Montpelier, Vermont had a confus- 
ing traffic pattern and lacked a pedestrian crosswalk 
for one of the streets. A group advocating the bene- 
fits of roundabout design asked the City to do a 
roundabout demonstration project. 


BACKGROUND 


In the early 1990s, the Montpelier City Council was 
approached by a locally scationed state transportation 
planner and some local residents who wished to find a 
location to do a roundabout demonstration project. In 
response to this request, che City Council organized a 
roundabout steering committee to determine a location 
to test this intervention. 


The group initially considered a signalized intersection 
under construction for che roundabout, but a demon- 
stration project using lumber and pavement markings 
revealed numerous geometric and utility relocation 
issues at the site. The roundabout stcering committee 
had to consider other intersections. 


The unsignalized intersection of Main and Spring 
Streets was another option because it was on the con- 
struction consideration fist, but it was a low priority. 
The vehicle flow at the intersection functioned within 
reasonable levels. but the intersection did have a confus- 
ing traffic pattern and the pedestrian acconunedations 
were very poor. No crosswalk was provided for pedes- 
trians to cross Spring Street. The committee selected 


Prepared by Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina Highway 
Safety Research Center, and Thomas J. McArdle, 
Montpelier, VT Department of Public Works. 


rm ee 


this location for the demonstration project and success- 
fully lobbied the City Council for funds based on their 


own cost estimate. 


SOLUTION 


After working with the roundabout steering commit- 
tee, a roundabout was installed in August of 1995 and 
paid for entirely by local funding. It consisted of a 
single roundabout with a radius ranging from 16.1 m 
to 16.5 m (52.7 ft to 54.2 ft), three single lane 
approaches, a commercial driveway, and a single cir- 
culating lane. ‘The roundabout has a wide asphalt 
apron to accommodate the roughly 40 heavy trucks 
passing through the intersection on weekdays, a land- 
scaped center with a tree, and a granite curb. Split- 
ter/deflector islands on the branches are intended to 
force vehicular trathe to enter the roundabout using 
only right turns. The approaches were designed to 
slow vehicular traffic to yield to pedestrians in the 
crosswalks. The crosswalks are painted 6.1 m (20 ft) 
back from the yield line and cross through the splitter 
islands at all chree approaches. 


RESULTS 


Construction of the roundabout, originally estimated 
by the roundabout steering committee to cost $62,000, 
had a final cost totaling $160,000. The commictee’s 
original estimate was low because drainage systems had 
to be relocated and the City had to purchase property 
to fit the circular roundabout where the “T” intersec- 
tion was located. Some residents did not like the 
roundabout because of its cost and the fact chat it was a 
“project looking for a place to happen.” Further, some 
truck drivers avoid it because of its restrictive approach- 
es and its abrupt edges of granite curb, and some elder- 
ly drivers have complained because they are intumidat- 
ed by the yield rules. 
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Overall, the roundabout improved conditions for both 
pedestrians and vehicles at the intersection of 
Main Street and Spring Street. 


Yet, the overall reaction to the reundabeout has been 
positive. Ina follow-up survey conducted one year after 
the project’s completion, 85 percent of the respondents 
had a favorable or neutral opinion of the roundabout. 
Unfortunately some automobile tires were damaged 
When drivers cut too close to the granite edge of the 
roundabout or passed through at speeds higher than 
intended. After completion of the project, citizens sug- 
vested installing signs that require lower speeds within 
the roundabout and providing more effective landscap- 


ing to the apron te clarify the roundabout’s size. 


In many ways, the roundabout is working better for 
vehicular trathe than a signalized intersection. All three 
approaches to the intersection have a posted speed lit 
of 40 kin’h (25 mi/h), and actual speeds may be even 
slower because of the approach and departure geometry 
of the roundabout. While most area drivers stil] use the 
same routes (the average daily traftic levels contimue to 
be about 5.000 on Matin Street south of the round- 
about, 2,500 on Main Street north of the roundabout, 
and 6,000 on Spring Street), the median peak hour 
delay reduced from 11.6 5 to 2.2 5s and average peak 
hour delay dropped trom 6.4.5 to 2.7 s at the intersec- 
ion. Also, che roundabout was one ef the only design 
alternatives for the intersection that could accommo- 
date a commercial driveway without creating Inconven- 
lent turning restrictions. A number of vehicles have 
been observed making “U-turns” around the round- 
about and obeying the no U-turn sign on Main Street 
itself. Additionally, an adjacent street, Elm. was tem- 
porary closed due to a rockshde and the roundabout 
etleetively absorbed this traffic, proving its effectiveness 
at higher volumes. 


The benefits of the roundabout have also extended to 
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pedestrians, especially students and staff who walk to 
Main Street Middle School. The school, with roughly 
340 students and 50 staff members, is located down the 


4 


street from the roundabout. While the “T” intersection 
created contlicts between fast-moving vehicles and 
pedestrians using the intersection to go to school, the 
roundabout improved safety for the students and staff 
because vehicles were slowed within the roundabout 
and entered Main Street at slower speeds. In addition, 
the pedestrians used the new marked crosswalks to cross 


the approaches to the roundabout. 


According to Assistant Principal Tom Lever, the pedes- 
trian crossings at the roundabout are significantly safer 
for his students. Because the roundabout 1s built to pre- 
vent drivers from speeding through the intersection, 
they are better prepared to yield at the pedestrian cross- 
ing. He also estimated that this intersection, previously 
avoided by most pedestrians, now has 30 cto 50 students 
walkine through the roundabout in the morning and 


m 


roughly 150 walking through in the afternoon. 


CONTACT 


Thomas J. McArdle, Assistant Director 
Montpelier Department of Public Works 
39 Main Street—City Hall 

Montpelier, VT 05602 

Phone: (802) 223-9508 

Fax: (802) 223-9508 

E-mail: TMCARDLE@montpelier-vt.org 
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PROBLEM nae 


A highway near a school complex contributed to high 
vehicle speeds and the proposed solution of adding two 
modern roundabouts was met with public skepticism. 


BACKGROUND 


Prior to 1999, Bay View Middle School and Forest Glen 
Elementary School in the Green Bay suburb of 
Howard, WI were bounded to the south by a county 
highway chat carried vehicles at very high speeds. Since 
the county highway runs directly in front of the middle 
school and very close to the elementary school, a 24 
km/h (15 nu/h) school zone had been in place for sev- 
eral years. However, the regular posted speed limit was 
72 km/h (45 mi/h), and many motorists traveled closer 
to this speed when children were present and well 
above it when children were not. For this and other 
reasons, the county sheriff's department designated the 
highway as a hazardous area to force the school district 
to bus kids across the road. To make a bad situation 
worse, the high school that was to be built on the cam- 
pus in 2000 was expected to add hundreds of inexperi- 
enced drivers to the hazardous highway’s growing daily 
traffic load, so the county needed to act quickly. 


The county could have simply accommodated the new 
trafic by expanding the highway to four lanes, con- 
structing turning lanes and signals at the intersections, 
and adding several other features that would maintain 
the high vehicle speeds and virtually guarantee that 
children would never walk or bike to the schools. But 
the Brown County Planning Commussion instead rec- 
ommended a solution that would slow traffic and make 
the highway safe and accessible for pedestrians and 


Prepared by Cole Runge, Principal Planner/MPO 
Director, Brown County Planning Commission. 
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CASE STUDY NO. 49 


bicyclists of all ages. The solution was to install a nar- 
row street and two modern roundabouts. 


SOLUTION 


In 1998 and 1999, the country planning commission 
worked with the county highway department and two 
communities to plan, design, and build Wisconsin’ first 
modern roundabouts at the east and west ends of the 
school campus. The roundabouts were believed to be the 
best method to slow drivers in the school zone and enable 
children to reach the schools safely on foot or by bicycle. 


An approach to one of the modern roundabouts near the 
Howard school campus. 


Even when supported by enforcement, the mere iden- 
tification of a school zone does not guarantee that 
motorists will travel at or below 24 km/h (15 mi/h) 
because people tend to drive at speeds that feel com- 
fortable to them. The best method of ensuring that 
drivers will travel at a lower speed is to design streets 
that discourage higher speeds and make them feel com- 
fortable when traveling slower. This goal was accom- 
plished by retaining the highway’s two lanes, adding 
bicycle lanes and sidewalks, and constructing two 


Pedestrian Safety Guide and Countermeasure Selection System 


roundabouts t force drivers to travel act low speeds 
when approaching and traveling through the campus 
intersections. Im addition to lowering vehicle speeds. 
roundabouts make intersections sater tor pedestrians of 
all ages by nunimizing conflicts, eliminating crashes 
caused by drivers disregarding red lights and stop signs. 
and iminimizing pedestrian exposure to wattic by 
enabling people cto cross narrow travel lanes that are sep- 
arated by a median refuge at each approach. 


RESULTS 


During the vear between the planning conimiussion's 
recommendation for the roundabouts and the project's 
completion in the fall of 1999, people protested this 
locally untested device. Despite years of success 
throughout the world, some residents were convinced 
that the roundabouts—otten contused with much larg- 
er trafic circles— would create trathe congestion, cause 
severe crashes, and lead to the injury or death of the 
children they were designed to protect. But this resist- 
ance began co disappear as they were being built and 
people had the chance to see that the roundabouts were 
much smaller, efficient, and more attractive than they 
had thought. 


Three months after the project was completed, the 
planning commission found that congestion did not 
exist at the intersections even though the vast majority 
of vehicles approaching the roundabouts were craveling 
at or below 32 km/h (20 mi/h) before reaching the 
crosswalks throughout the entire day. Increased trattic 
volume was also accommodated ettectively, At one of 
the roundabout Tocations, the number of vehicles enter- 
ing the intersection increased trom 3,600 per day in 
1998 before the roundabout construction ta 10,800 per 
day in 2001. 


Reportable crashes and injuries also decreased signifi- 
cantly when the roundabout was constructed. Between 
1996 and 1998, the intersection averaged three crashes 
and five injures per year as a two-way stop. Although 
the number of entering vehicles increased significantly 
after the high school opened in August 2000. no crash- 
es were reported at the roundabout between August 
1999 and October 2001. 


Before long, the planning commission and Howard 
began receiving letters and calls from the sherift’s 
departinent, middle school, school bus company, and 
others directly affected by the project that expressed 
how pleased they were with the project’s results. In fact, 
the sheriff’s department was so pleased that it removed 
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the highways hazardous designation in 2000. Students 
are now able to walk and bike to school instead of betng 


forced to be bused or driven by their parents. 


The cost of one roundabout was about $fRO,000 and 
the other was slightly less. The costs were shared by 
Brown County, the Village of Howard, and the Town of 
Suamico. The success of this project has turned many 
critics into supporters and has led to the construction of 
three additional roundabouts next to a middle schooi 
and high school in the metropolitan area communities 
of De Pere and Ledgeview. Koundabouts are also being 
planned or discussed for school zones in other parts of 


Brown County because the roundabouts do more than 


just tell people to drive safely in school zones — they 


force them to drive safely. 


CONTACT 


Cole Runge, Principal Planner/MPO Director 
Brown County Planning Commission 

100 North Jefferson Street, Raom 608 
Green Bay, WI 54301 

Phone: (920) 448-3400 

Fax: (920) 448-3426 

E-mail: coleru@ci.green-bay.wi.us 
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PORTLAND, OREGON 


PROBLEM aS 


Residents identified problems including excessive 
speeds, cut-through traffic and unsafe bicycle and 
pedestrian conditions. 


BACKGROUND 


The Traffic Calming Section of the Portland Office of 
Transportation began a project in January of 1991 to 
address problems identified by residents along SE 
Harold between 52nd Avenue and 72nd Avenue. Fur- 
ther investigation prompted the expansion of the proj- 
ect to include SE Harold between 72nd Avenue and 
Foster Road. 


The project's goals were to reduce traffic speeds on SE 
Harold Street, to improve safety for vehicles, bicyclists, 
and pedestrians, and to reduce non-local trathe volume. 
Trafic calming strategies would include measures that 
encourage slower vehicle speeds, increase pedestrian 
crossing opportunities, and improve sight distances for 
drivers, cyclists, and pedestrians alike. 


The speed limit on SE Harold is 48 km/h (30m1i/h); 
however, over the length of the street, SE Harold's 85th 
percentile speed was measured to be 60-64 km/h (37- 
40 mi/h). The daily trafhe volume was measured in the 
range of 3400 to 4800 vehicles per day. This volume of 
traftic is considered high for a strect like SE Harold. The 
volume of traffic, combined with retail uses and pedes- 
trian generators, made the excessive speeds on SE 
Harold a significant concern. In addition, a large por- 
tion of the average daily traffic on SE Harold, prior to 
this project, was believed to be cut-through traffic. 


EI Sep nn mH Len pepo nn tt en —— = — a me nn ee wer wre - 


Information obtained from the City of Portland’s 
official Web site and reviewed by Scott Batson, 
City of Portland. 


CASE STUDY NO. 


ioe 


Curb extension on Harold Avenue. 


SOLUTION 


A traffic committee was formed from residents in the 
surrounding neighborhoods to discuss planning. Input 
was also gathered through required open houses and 
ballots from residents and landowners of properties 
adjacent to the street. Bureau of Trathc Management 
statt developed several alternatives for strategically locat- 
ing devices to achieve the project goals. 


"Fs 
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The median island on Harold east of 52nd Avenue 
Slows turning vehicles. 
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The devices chosen for SE Harold included one medi- 
an island to reduce corner cutting and turning speed 
from SE 52nd, eleven 6.7 m (22 ft) speed bumps 
spaced 91-275 m (300-900 ft) apart, and curb exten- 
slons at 5 intersections. 


The Bureau of Maintenance constructed the speed 
bumps between July of 1993 and May of 1994. 
Copenhagen Utilities and Construction, Inc. con- 
structed the project’s median island and curb exten- 
sions between July and October of 1994, at a cost of 
approximately $117,000. 


RESULTS 


Trattic Volume on SE Harold, prior to project construc- 
tion ranged from 3400 to 4800 vehicles per day with a 
steady increase in volume toward the East end of the 
project segment. This increase in volume is likely due 
to Foster Avenue's higher classification and the fact that 
the closest freeway, 1-205, is to the East, 


Total volumes on SE Harold have decreased to the 
range of 2000 to 3300 vpd. The trend of trafic volume 
to increase toward the East has not changed since the 
reasons for the increase, Foster and [-205, have also not 
changed. The 1600 vehicle per day (average) drop in 
daily traffic volume is a reduction of 37 percent. This 
drop presumably represents cut-through drivers who 
found the speed bumps to be incenvient. This amount 
of volume decrease is considered very significant. 
However this level reduction is unusual and most likely 
due to the numerous adjacent and more appropriate 
alternative routes. Measurements of traffic volumes on 
adjacent streets show an increase on the streets adjacent 
to SE Harold, while the total traffic volumes, including 
Harold, have decreased. None of the adjacent side 
streets showed an idenufiable trafic volume increase 
exceeding allowable thresholds. The 85th percentile 
speed on SE Harold prior to project construction 
ranged 60-64 km/h (between 37-40 mi/h). Measure- 
ment since speed bump construction shows an average 
decrease in the 85th percentile speed of 10 km/h (6 


SE Harold Street Volume Profile 


Vehicles 
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Traffic Volumes along the length of SE Harold before and after project construction. 


SE Harold 


Vehicle Speed Distribution 
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Distribution of vehicle speeds along SE Harold before and after project construction. 
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mi/h). The graph above shows that the peak in speeds 
has shifted from 55-58 km/h (34-36 mi/h) to 45-48 
km/h (28-30 mi/h). The shape of the after curve indi- 
cates a concentration of the vehicle speeds. Also, a high- 
er percent of vehicles are now traveling below the post- 
ed speed limit, which remained at 48 km/h (30 mi/h). 
A check of available Department of Motor Vehicle 
records for the 15 months before the speed bumps were 
constructed as compared to the same time period after 
construction shows the number of reported accidents 
dropped from 17 to 13. The number of injuries report- 
ed in those accidents also dropped from 16 to 8. 


A 6.7 m (22 ft) speed bump on SE Harold. 


Trattic Calming on SE Harold has been very successful 
and neighborhood livability has been enhanced. When- 
ever the average speeds and volumes of vehicles are 
reduced an associated reduction in the number and 
severity of accidents can be anticipated. Additionally, a 
reduction in speed allows drivers more time to observe 
the roadway for conflicts and permits shorter stopping 
distances. Fewer drivers using the street creates more 
and longer gaps for pedestrians to cross. 


CONTACT 


Scott Batson 

Senior Engineering Associate 

City of Portland Office of Transportation 
1120 SW 5th, Room 800 

Phone: 503-823-5422 

Fax: 503-823-7576 

E-mail: Scott.Batson@pdxtrans.org 
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CORVALIS, OREGON 


PROBLEM | | te 


The rate of crashes involving pedestrians experienced 
a sharp Increase In the downtown area. 


BACKGROUND 


In 1995, Corvallis had a total of six pedestrian crashes, 
the majority of which took place within the downtown 
area. In 1996, the number of pedestrian crashes rose 
unexpectedly to 22, again with the majority in the 
downtown area. The City needed to devise a plan to 
increase the safety of the downtown area for pedestrians 
as well as address the needs of the numerous cyclists 


who live there. 


bey Pee 
ov . 


Monroe Avenue at 21st Street. 


Information provided and contributions made by Steve 
Rodgers, City of Corvallis and Jim Bowey, former chair 
of the Bicycle/Pedestrian Advisory Commission. 


t 
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CASE STUDY NO. 51 


SOLUTION 


The Bicycle/Pedestrian Advisory Conunission deter- 
mined that curb extensions furnished with covered 
bicycle racks would help both pedestrians and cyclists 
while slowing down traffic. The City decided to install 
three curb extension bulb-ours on Monroe Street, the 
main commercial strip next to the Oregon State Uni- 
versity campus, to maximize the impact in an area with 
heavy bicycle and pedestrian traffic. The total cost of 
the three intersection bulbs and covered bike racks was 
$140,000. The Oregon Department of Transportation 
funded $100,000 of the project and the City of Corval- 
lis funded the remaining $40,000. The bike rack cover- 
ings were designed specifically to blend in with the 
area’s architectural style. The Bike lanes already in exis- 
tence along Monroe Street prior to this project were 


not changed. 


‘ 


Sidewalk bulb-out with covered bike parking. 


The new bulb-outs were the beginning of an attempt to 
focus on pedestrian safety within the downtown area. 
As such, the City has been pleased with the curb exten- 
sions, and is already considering funding for three more. 
They City is also very pleased with the current design 
for the covered bike parking and bulb-out. 
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Ininally, some of the business owners along this street 
were pot enrhusiastic about che bulb-outs and bike 
parking, but now, they are quite supportive of these 
projects. In fact, Jim Bowev. former chair of the Biey- 
cle/Pedestrian Advisory Comnussion, said thar he has 
never heard anvone sav anvehing bad about the project 


since 15 unplementation, 


RESULTS 


Steve Rodgers, Project Manager with the Public Works 
Departinent of the City of Corvallis, believes the proj- 
ect had a positive impact in the community. The bulb- 
outs helped direct pedestrians to crosswalks, instead of 
crossing at more dangerous mid-block locations. Two of 
the bike racks are conststantly full and one is regularly 
halt full. Locating the bike racks on bulb-out corners 
also encouraged users to cross at the crosswalk adjacent 
to the bike racks. And, in a surprise to all involved. the 
covered areas for bike parking have seen regular use as 
transit stops by partons of the bus service, same of 
whom thought that they were designed as transit stops. 
Although no specific data is avatlable to measure the 
effectiveness of this project, anecdotal evidence supports 
the project's success in contribuame to the safety of 
pedestrians in the downtown area of Corvallis. 


CONTACT 


Steve Rogers 

Public Works Director 

City of Corvallis Public Works 

PO. Box 1Ge3s 

Corvallis, QR 97339 

Phone: 541-766-6916 

Fax: 541-766-6920 

E-mail: steve.rogers@cl.corvallis.or.us 
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SARASOTA, FLORIDA 


PROBLEM i oo 


Residents of Sarasota were concerned about speed- 
ing vehicles, motorists cutting through residential 
Streets instead of using arterials, and pedestrian safe- 
ty while crossing streets. Specifically, the Gillespie 
Park neighborhood was concerned about the safety of 
children crossing the street to play at the local park. 


BACKGROUND 


Sarasota was one of the first communities in the coun- 
try to develop a traffic calming program. The City’s 
Traffic Calming brochure states: 


The function of local residential streets is not just to act 
as a corridor for vehicular trafhe. They are also for 
social interaction, walking and bicycling. Each residen- 
tial street will have these ingredients in different pro- 
portions but no one function should dominate over all 
others. Traditional Traffic Calming adheres to this 
assumption and can be defined as: the combination of 
mainly physical measures that reduce the negative 
effects of motor vehicle use, alter driver behavior and 
improve conditions for non-motorized street use. Traf- 
fic Calming changes the look and feel of a street. It 
does not discourage vehicle travel but it encourages 
automobile drivers to operate safely with consideration 
for others on the street. It works to improve the quali- 
ty of neighborhood life by creating safe attractive 
streets, and providing, and promoting pedestrian and 
cyclist activities. 


(re rr en er eR TT EN tS RR rR Ree or renee ee weemenee y 


Prepared by Natalie Rush, Transportation Planner, City 
of Sarasota, FL. : 
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CASE STUDY NO. 52 


SOLUTION 


The Sarasota Traffic Calming Program involves public 
participation in the planning and design process. RKesi- 
dents also conduct before and after studies to ensure 
that the devices are effective. When speeding and pedes- 
trian safety problems arise in a neighborhood, the Engi- 
neering Department forms a list of neighborhood resi- 
dents that would like to participate in a Traftic Calming 
Task Force to help design a neighborhood Traffic Calm- 
ing Master Plan. 


To aid them in creating the plan, this Task Force is pre- 
sented with design options, such as speed tables, neck 
outs, medians, etc., and is given a significant amount of 
baseline information, including: traffic counts, resident 
and business input, current street design dimensions and 
conditions, funding guidelines, and trafhe calming war- 
rants. Upon approval by consensus of the Task Force, the 
plan is presented to the neighborhood at an open house 
tor the conimmunity to view, comment, and vote on the 
plan. Finally, a public hearing is held before the City 
Commission. If the plan is approved at the hearing and 
tunding is available, the plan is implemented. 
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One location where residents identified the need for 
trathe calming was near Gillespie Park. Using the 
process described above, the neighborhood Task Force 
decided to install raised crosswalks at the intersections 
near the park and speed tables at a mid-block location 
on an adjacent street. In addition to slowing vehicle 
speeds, raised speed tables improve the visibility of chil- 
dren crossing the street and provide a highly accessible 
crosswalk for pedestrians with disabilities. The improve- 
ments near Gillespie Park cost $31,500 and were paid 
with City funds. Similar projects have been completed 
throughout the City. 


RESULTS 
TRAFFIC CALMING PROGRAM 


To date, the City has planned and implemented 12 traf- 


fic calming projects, including more than 90 speed 
humps on its streets. In recent years, the public has 
requested more trathe calming projects than can be 
accommodated by the budget of the program, only 
$150,000 per year. 


Public response to traffic calming measures has been 
predominantly positive. In several cases, residents of one 
neighborhood have heard about the pedestrian safety 
benefits and speed reduction effects of traffic calming 
projects in another neighborhood, and started the 


process in their own area. 


In addition to budget constraints, one challenge for the 
program is determining the best placement of specd 
tables on roads fronted by narrow, 15.2 m (50 ft) wide 
residential lots. It can be difhcult to avoid placing the 
devices in front of driveways, mailboxes, and next to 
drainage inlets in neighborhoods with lot sizes this small 
or smaller. 
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SPEED TABLE EFFECTIVENESS 


Between 1996 and 2000, the City documented the 
effects of speed table projects on trathe speeds, traffic 
volumes, and cut-through traffic at nine locations 


throughout the city. All streets had a posted speed limit 
of 25 mi/h (40 km/h) and carried between 240 and 
1460 vehicles per day. 


Trathe speeds decreased at all nine locations. Consider- 
ing all sites, the average 85th percentile speed before the 
speed table installation was 56 km/h (35.1 mi/h). After- 
ward, speed lowered to 48 km/h (28.9 mi/h), a decrease 
ot 17 percent. 


Speed tables had a mixed effect on traffic volumes, 
increasing at three and decreasing at six of the loca- 
tions. Although the change in trattic level at each site 
ranged from a 29 percent decrease to a 42 percent 
increase, over all nine locations the traffic levels 
decreased by about | 1 percent. 


Finally, Sarasota studied the effects of the speed tables on 
cuct-through trattic. Before the speed tables were con- 
structed, the proportion of traffic using the street for 
cutting through ranged between 10 and 8&8 percent. 
While cut-through traffic increased at three of the sites, 
it decreased at the other six. Change in cut-through 
traffic ranged from a decrease of 49 percent to an 
increase of 87 percent. 


In summary, this study showed mixed results with regard 
to speed table impacts on traffic volumes and cut- 
through traffic, but significant benefits in the area of 
speed reduction. Slower speeds and lower traffic volumes 
should contribute to a safer environment for pedestrians, 
especially in areas where many people cross the street, 
such as near Gillespie Park. 
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CONTACT 


Natalie Rusn 

Transportation Planner 

City of Sarasota 

1565 First Street 

Sarasota, Florida 34236 

Office Phone: 941-954-4180 

E-mail: Natali¢_rusn@sarasotagov.com 
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PROBLEM “ae 


As the City of Seattle’s arterial routes become more 
congested, motorists look for quicker routes and often 
choose to use non-arterial streets through residential 
neighborhoods. Communities have increasingly 
called for traffic calming device installations on their 
neighborhood streets to discourage cut-through traf- 
fic, reduce vehicle speeds and improve pedestrian 
safety and comfort. 


BACKGROUND 


Seattle’s Neighborhood Transportation Services (NTS) 
began as an outgrowth of programs to improve deteri- 
orating neighborhoods. Residents of Seattle approved 
the Forward Thrust Bond Issue in 1968 with a major 
emphasis reducing trafhce impacts and supporting for 
street improvements to re-vitalize deteriorating neigh- 
borhoods. Demonstration projects testing a variety of 
traftic control devices, such as traffic circles, diverters. 
chicanes and partial and full closures began in 1973 and 
continued throughout the 1970s and 1980s. 


Since then, the NTS continues to eniphasize citizen par- 
ticipation and has grown into a popular and highly visi- 
ble program. Chicanes are one device used by the City’s 
Neighborhood Traffic Control Program to reduce vehi- 
cle speeds and improve pedestrian satety and conifort. 
To date, Seattle has installed chicanes at 13 locations. 


SOLUTION 


Seattle’s chicanes are a series of two or three curb bulb- 
outs, placed on alternating sides of the street and stag- 
gered to create a curved one-lane segment of roadway. 


ee ee ee | 
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-. City of Seattle, WA. _ : 


240 = Case Studies | 


CASE STUDY NO. 


- 


Chicanes on NE 7Oth Street. 


Chicanes help reduce vehicular speeds by requiring 
motorists to maneuver through the curb bulb-outs, one 
vehicle at a ame. The spacing between the curb bulb- 
outs and the distance they extend into the roadway deter- 
mine how easily motorists will be able to maneuver 
through the chicanes. These devices have a caliming ctfect 
on streets (particularly if they are landscaped) by creating 
a visual narrowing of the strect. They also enhance the 
local neighborhood appearance and unprove comfort 
and safety tor pedestrians using the roadway. 


The City of Seattle studied three chicane installations 
for their effectiveness at reducing vehicle speeds and 
discouraging cut-through traffic. 


In 1984, two sets of chicanes were installed on NE 70th 
Street between 12th Avenue NE and 13th Avenue NE. 
Each set consisted of three curb bulb-outs extended 
approximately 41m (13 ft) into the street. The bulb-outs 
were spaced 15-24 m (50-80 ft) apart, with the two sets 
of chicanes located 128 m (420 ft) apart. 


Two sets of chicanes were also installed on NW 55th 
Street and NW 56th Street between 3rd Avenue NW 
and 1st Avenue NW in 1992. These chicane curb bulb- 
outs are spaced approximately 18 m (60 ft) apart, 
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Chicanes on NE S8th Street. 


narrowing the travel lane to 3.6 m (12 ft). The distance 
between the sets of chicanes 1s approximately 91 m 
(300 ft). 


A single chicane was installed on NE 98th Street 
between 20th Avenue NE and 23rd Avenue NE in 1994. 


This device has 23 m (75 ft) between curb bulb-outs. 


RESULTS 


The chicanes have significantly reduced the speeds of 
vehicles traveling on the streets. At all the study loca- 
tions, there was an initial reduction in 85th percentile 
speeds of 13-21 km/h (8-13 mi/h). Results of follow- 
up studies for NE 70th, NW 55th, and NW 56th Streets 
show that over time initial speed reductions eroded by 
only 1.6—5 km/h (1-3 mi/h) after the chicanes had 
been in place for a few years. Overall, speeds remained 
18-35 percent lower than before installation. The slight 
increase may reflect motorists’ familiarity with the 


a 


devices after driving through them repeatedly. 


Chicanes also reduce speeds between sets of devices. 
While not as great as within the device itself, the speeds 
between sets of chicanes were reduced by up to 13 
km/h (8 mi/h), or 28 percent. Northwest 55th and 
36th Streets showed the greatest change with reductions 
of 10-13 kin/h (6-8 nu/h) perhaps due to the relative- 
ly close spacing between the curb bulbs and the short 
distance between chicanes at these locations. 


Vehicle volumes on NE 70th, NW 35th, and NW 56th 
Streets ranged between approximately 1400 Average 
Weekday Trathe (AWDT) and 2000 (AWDT) betore the 
chicanes were installed. AWDT decreased by 48 percent 
on NE 70th, 32 percent on NW 55th, and 43 percent on 
NW 56th after installation. Interestingly, the volume on 
NE 98th Street remained relatively unchanged (increase 
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from 1965 AWDT to 1993 AWDT) perhaps because no 


easy alternative routes exist. 


Overall, Seattle has found that the chicanes have been 
very effective at reducing speeds and bringing mid- 
block speeds closer to the non-arterial limit of 40 km/h 
(25 mi/h). This benefits pedestrians because slower 
speeds reduce the probability of serious injury in the 
event of a collision and increase comfort for pedestrians 
walking along or crossing the street. Chicanes have also 
encouraged motorists to use nearby arterial routes, 


thereby lowering cut-through traffic. 


CONTACTS 


John Marek 

Senior Traffic Engineer 

Phone: (206) 684-5069 

E-mail: john.marek@ci.seattle.wa.us 


Shauna Walgren 

Senior Transportation Planner 

Phone: (206) 684-8681 

E-mail: shauna.walgren@c!.seattle.wa.us 


Seattle Transportation Department 
810 3rd Avenue 

Central Bldg., Room 754 

Seattle, WA 98104 


Case Studies 241 


NEW YORK CITY, NEW YORK 


CASE STUDY NO. 54 
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PROBLEM | | | ieee 


Residents felt it was unsafe to cross a city street in their 
neighborhood and requested a mid-block signal and 
crosswalk. An engineering study showed that existing 
Signal warrants could not be met to justify the signal. 


BACKGROUND 


In 1997, the Penn South Co-op Board, on the upper 
West side of Manhattan, requested a mid-block signal 
and crosswalk on West 24th Street to improve the safe- 
ty of pedestrians crossing the street destined tor a play- 
ground in one direction or a subway station in the 
other. New York City’s Department of Transportation 
(NYC DOT) found that the crossing location did not 
meet warrants for a signalized, mid-block crossing. 
However, observational studies and neighborhood testi- 
mony confirmed that a significant number of crossings 
were made at the location of interest and along the 
entire block. 


The Penn South housing development is characterized 
by towers set back from the street in park-like 
superblocks. To create the superblocks, West 24th and 
West 28th Streets between Fighth and Ninth Avenues 
were widened to 15 m (50 ft), as opposed to the normal 
9.2 m (30 tt). The posted speed limit on West 24th (clas- 
sified as a local road) was 48 km/h (30 mi/h) and week- 
day ADT was 5450 vehicles. The street’s extraordinary 
width meant more lanes and more capacity, but actual 
vehicle volumes were simular to unwidened streets in the 
neighborhood. The result: drivers drove faster. 


On West 24th Street two heavily traversed mid-block 
passages intersect—one leads to the Penn South play- 
ground, the other to a subway station. In addition, other 
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This diagram shows pedestrian desire lines 
in the Penn South area. 


pedestrians take advantage of the bend in the road to 
shave time off their journeys. Taken together—wider 
road, faster cars, reduced visibility due to the bend, mid- 
block passages and desire lines, and multiple crossing 
points proved the location was ripe for intervention. 


A year prior, NYC DOT had begun a comprehensive 
speed hump program. In a three-year period, about 300 
humps were installed, mostly at mid-block locations 
using a flat-top design (a speed table). DOT planners 
looked to the trattic calming program for a solution that 
could be applied to a mid-block location. 


SOLUTION 


A flat-top speed hump was proposed for 24th Street, 
and the project was recognized as a test case for a raised 
muid-block crossing. NYC DOT's acceptance of the 
speed table design enabled creation of a de facto mid- 
block crosswalk, without formally and legally creating a 
crosswalk at a mid-block location. The concept design 
was presented to the Penn South Coop Board and they 
approved the proposal. 
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This ts an initial diagram of the proposed 
Speed table crossing area. 


The speed table is 102 mm (4 in) high and 9.2 m (30 ft) 
long with 1.5 m (5 ft) ramps. By locating it where the 
two mid-block passages meet, drivers would be slowed 
at the point where most people cross the street and at 
all hours of the day and night. By not establishing a for- 
mal crosswalk, other pedestrians would still be free to 
cross the 240 m (800 ft) long street according to their 
desire lines. By using a speed table, which is wider than 
a normal crosswalk, the two opposing mid-block pas- 
sageways could be connected, even though they did not 
line up exactly as a perpendicular intersection; and the 
pedestrian inclination to cross on a diagonal line would 
be accommodated by the table's generous length. 


Pedestrians use the speed table as a raised crosswalk. 


Additionally, the street was narrowed at the crossing 
point to reduce pedestrian exposure. And to increase 
visibility, “No Parking” zones were established before 
the crossing. Flexible bollards were installed to rein- 
force the parking regulations. 
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The project cost was approximately $5500, including 
planning, design and construction, and was funded 
through the CMAQ program (federal ISTEA/TEA- 
21 tunds earmarked for congestion relief and pollu- 
tion reduction). 


24th Street was narrowed at the crossing point 
to complement the speed table. 


RESULTS 


A post construction study was conducted. Comparing 
prior speeds measured along the street with speeds 
taken at the speed table, showed mean speeds and max- 
imum speeds were reduced by 43 percent. Speed at the 
crossing point fell 40 percent, between the 85th Per- 
centile Speed of 53.1 km/h (33 mi/h) for the entire 
street with the 85th Percentile Speed at the new speed 
table of 32.2 km/h (20 mi/h). A person hit by a vehi- 
cle craveling 53.1 km/h (33 mi/h) has an 80 percent 
likelihood of death or serious injury, while 32.2 km/h 
(20 mi/h), the likelihood drops to 35 percent. By this 
measure, One can infer that pedestrian safety more than 
doubled at the West 24th Street raised-crossing. 


The 85th percentile speed along the entre street was 
reduced by 15 percent, improving pedestrian safety even 
beyond the bounds of the improvement. Speeds for the 
entire street in the after condition were calculated by 
averaging the low speeds at the hump with the high 
speed elsewhere on the block. 


The project successfully demonstrated the ctfectivencss 
of the treatment to unprove pedestrian safety, as well as 
proving that innovative traffic calming devices can be 


tested within existing policy and lability constraints. 
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Speed Measurements Before Speed Table After speed Table 


Over the Entire Street Installation (Entire Street) Installation (Entire Street) 
mi/h km/h mish km/h 
Maximum Speed: 40 64 34 55 
85th Percentile: 33 5S 25 45 
Mean Speed: 28 G5 al 34 


Table 1. Speed data oefore and after installation. 


CONTACT 


Michael King, Architect 

Traffic Calmer 

176 Second Street 

Brooklyn, NY 11231 

Phone: (718) 625-4121 

E-mail: miking@trafficcalmer.com 


Ms. Randy Wade, Director 

New York City Department of Transportation Pedestrian 
Projects 

40 Worth Street 

New York, NY 10013 

Phone: (212) 442-7686 

E-mail: rwade@dot.nyc.gov 
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After Installation 
(At the Speed Table) 
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CLARK COUNTY, WASHINGTON 


Eme rgency Vehic 


PROBLEM aaa 


Clark County needed traffic calming measures that 
would slow speeds on neighborhood streets, yet 
accommodate emergency response vehicles. 


BACKGROUND 


NE 76th Street is a neighborhood collector (non-arte- 
rial classification) in Clark County, Washington, an 
unincorporated area outside of the City of Vancouver. 
The street is an eastern extension of an arterial roadway 
at Ward Road, and it connects two arterials, Ward and 
162nd Avenue, at each end. The posted speed limit is 40 
kin/h (25 mi/h). 


The street is a community place, a transportation facili- 
ty not only for motor vehicles but for bicycles and 
pedestrians. Since the neighborhood street lacks con- 
tinuous sidewalks and has no bike lanes or pathways, it 
was critical to improve pedestrian and bicyclist safety 
and comfort by maintaining slow vehicle speeds along 
the street. Children are frequently observed walking or 
riding on or across the street and to school (and school 
bus stops). 


SOLUTION 


In 1997-98, Clark County approved and implemented 
a neighborhood traftic calming project for an approxi- 
mate 1.9 km (1.2 m1) segment of NE 76th Street 


_ Prepared by Charles P. Green, Parsons Brinckerhoff, 
| Portland, Oregon. 


Information provided and contributions made by 
Charles P. Green, Parsons Brinckerhoff; Jennifer 


Green; Steve Green; Don Williams, Clark County; 
Gerald Morris, formerly with Clark County Public 
Works, now with Collier County, Florida Public Works; 
Carl Switzer, Parsons Brinckerhoff. 
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CASE STUDY NO. 55 


An emergency response speed hump. 


between Ward Road and NE 162nd Avenue. The NE 
76th Street project is innovative in that it has Clark 
County’ first two tests of emergency vehicle-type traf- 
fic calming design. The first device, an emergency 
response speed bump, has a median and wheeltrack 
channel cut into the center of the bump to allow emer- 
gency vehicles to pass through the center, unimpeded, 
while general traffic 1s to legally slow down and use the 
bump. The second device, an emergency response traf- 
fic circle, has wheeltrack channels cut through the cen- 
ter of the traffic circle to also allow for emergency vehi- 
cle passage, while general traffic must travel around the 
circle. The circle’s emergency vehicle channel is offset 
15 degrees to discourage general vehicles from illegally 
shortcutting through the center of the device. 


Prior to installanon, these devices were tested in a 
closed-environment test as well as a field test. The 
closed-environment test was at the Clark County 
Maintenance and Operations tacility, where a fire truck 
was used to test different wheeltrack and channel lay- 
outs using railroad ties. The spacing and median width 
specifications were developed from these tests. 


Speed bump testing was also conducted in a field test by 
Clark County Public Works and Clark County Fire Di1s- 
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trict 6 staff. A set of speed runs was made before and after 
regular speed bump installations on NE 129th Street in 
the Salmon Creek area. The result of the speed run indi- 
cated that a typical speed bump slowed fire trucks 
between 4-6 per device (5 per device, on average). 


A closed-environment test was made using a similar fire 
truck at the County Maintenance yards. The results 
indicated that with the specified design wheeltrack/ 
median width, fire trucks should be slowed, at most, by 
1-2 sec per device to allow the driver to align and 
maneuver through the channel. 


RESULTS 


Prior to installation, a speed study was conducted in July 


1996 by Clark County. 
The result was: 


¢ Mean speed was 45 km/h (28 mi/h). 

¢ 85th Percentile speed was 52 km/h (32 mi/h). 

¢ The speed range was generally 24-63 km/h (15-39 
mi/h). The 16.1 km/h (10 mi/h) pace speed (range 


which included the most vehicles) was 40-55 km/h 
(25-34 mi/h). 


SPEED BUMPS 

¢ Mean speed was 35-39 km/h (22-24 mi/h) meas- 
ured between devices. 

e 85th Percentile speed was 40-42 km/h (25-26 mi/h), 

¢ The speed range was generally 27-47 km/h (17-29 
mi/h). 


¢ The 16.1 km/h (10 mi/h) pace speed was 26-40 
km/h (16-25 mi/h). 


TRAFFIC CIRCLE 
A speed study was conducted in September 2001. The 


results were: 


¢ Mean speed was 35 km/h (22 mi/h) measured 


between devices. 


Measure Before 
Installation 


Speed Bump 


Posted Speed (mi/h) 2s 25 

Mean Speed (mi/h) 28 22-24 
85th Percentile Speed Ee er 25-26 
Pace Speed (mi/h) 25-34 16-25 


Table 1. Before and after traffic speeds with the two case study devices. 


After Installation: 
Emergency Response Calming Devices 


* 85th Percentile speed was 40 km/h (25 mi/h). 


¢ The speed range was generally 27-40 km/h (17-25 
nu/h). 


¢ The 10 mi/h pace speed was 26-40 km/h (16-25 
miu/h). 


Both types of devices slowed traffic speeds to match the 
neighborhood character and street designation, and 
allowed for emergency response vehicles to travel 
through them unimpeded. The devices have reduced 
speeding, thereby improved pedestrian and_ bicyclist 
safety and comfort. The only point of concern tor bicy- 
cles and pedestrians appears to be the traffic circle. 
Some residents have remarked that the circle requires 
vehicles to maneuver around it, passing through what 
would be considered the pedestrian crosswalk. Addi- 
tionally, some residents mentioned that the traffic circle 
appears to be an attractive “play area” tor neighborhood 
children, which is a safety concern. 


With the reduced speeds around the traffic circle and 
the improved around the device, there does not appear 
to be any evidence that the eirele has increased conflicts 
between vehicles and pedestrians. The circle’s design is 
sinilar to the design used in nearby Portland, Oregon 
and elsewhere, which also experience vehicle maneu- 
vering in the crosswalk area. To date, there 1s no known 
data that would indicate that pedestrian safety 1s com- 
promised by the circle’s design. 


The results of the testing are critical. Emergency servic- 
es agencies generally set a response rate from time of call 
to time of arrival at the site varying from 3-6 minutes. 
Clark County adopted a policy on emergency response 
routes that trathe calming devices should not delay 
emergency response trmes by more than 30 seconds per 
emergency route. This policy was supported by the local 
emergency service providers. At a 5-second delay per 
speed bump, this allows for only 6 regular-design speed 
bumps to be installed on any given response route. This 
would essentially prohibit placing additional traffic calm- 
ing devices on that route or on intersecting streets, as 
they would extend emergency 
response times beyond the 
desired 30-second threshold. 


With the testing results shown 
above, a minimal delay of 1-2 


Traffic Circle 


25 
22 
25 


route was experienced. This 
16-25 P 


sec per device over the length 
of the emergency response 


allows for traftic calming 
devices to be installed on adja- 
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cent streets, or On an emergency response route, while 


still preserving etmergency response tines. 


Public opinion, compared to the “after” results of the 
devices, seems to indicate that the counry lacks an edu- 
cational program to intorm residents about the effec- 
tiveness of the devices. Some residents believe that 
speeding has not been controlled after the installaion of 
these devices. While speeding has been shown to be 
significantly reduced, often below the pasted speed 
linutt, there is a prevailing perception amongst residents 
that the devices could be more effective. 


CONTACT 


Chuck Green, P.E. 

Supervising Transportation Planner 

Parsons Brinckerhoff Quade and Douglas (formerly with 
Clark County Department of Pubtic Works) 

400 SW Sixth Avenue, Sutte 802, Portland, OR 9/7204 
Phone: (503) 274-7223 

Fax: (503) 274-1412 

E-mail: greenc@pbworld,com 
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SEATTLE, WASHINGTON 


PROBLEM 2m.= 


Maintaining pedestrian and traffic safety on neigh- 
borhood streets requires addressing the dual prob- 
lems of speeding traffic and intersection accidents. 


BACKGROUND 


Seattle’s Neighborhood Transportation Services (NTS) 
began as an outgrowth of programs to improve deteri- 
orating neighborhoods. Residents of Seattle approved 
tbe Forward Thrust Bond Issue in 1968 with a major 
emphasis on reducing traffic impacts and supporting 
street improvements to re-vitalize deteriorating neigh- 
borhoods. Demonstration projects testing a variety of 
traftic control devices, such as traffic circles, diverters, 
chicanes and partial and full closures began in 1973 and 
continued throughout the 1970s and 1980s. The NTS 
emphasizes citizen participation and has grown into a 
popular and highly visible program with its most suc- 
cessful device being the traftic circle. 


Of all the devices used in Seattle, traffic circles have 
proven to be the most effective at solving neighbarhood 
concerns about speeding traffic and traffic accidents 
with a munimum of controversy. [In addition, by slow- 
ing vehicle speeds, these devices make streets safer tor 
pedestrians. Since 1973, over 600 traffic circles have 
been constructed in Seattle and the NTS staff receive 
about 700 requests for trafhe circles each year. The pro- 
gram is currently funded to construct 30 trafhe circles 
per vear. 
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Prepared by Jim Mundell, P.E., City of Seattle, WA. - 


SOLUTION 


Potential traffic circle locations are identified through 
community requests or investigation of high accident 
intersecuons. In order to ensure that the City’s traffic 
safety funding 1s allocated to the intersections with the 
greatest need, a priority point system 1s used to rank the 
intersections where traftic circles are requested. The 
ranking is based on the number of accidents that have 
occurred at the intersection in the last three years, the 
speed of traffic (85th percentile speed), and the volume 
of traffic. Residents are required to submit a petition 
with signatures representing 60 percent of the house- 
holds within one block of the proposed traffic circle in 
order to compete for funding. Funding is allocated start- 
ing with the intersection with the worst combination of 
problems and proceeds as funding allows. The cost to 
construct each circle ranges from $3,000 to $6,000. 


Each traffic circle is individually designed to fit the 
intersection without having to modify the street width 
or corner radii. Most of Seattle’s local strects are 7.5 m 
(25 ft) wide or less, and traffic circles are usually 3.6-4.9 
m (12-16 ft) in diameter. While traffic circles are 
designed so that fire trucks should be able to pass 
around them, they are constructed with a 0.6 m (2 ft) 
wide mountable curb that allows fire trucks or larger 
vehicles, such as moving vans, to run over the curb 


without damaging the vehicle or the circle. 
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Ground cover aud one to three trees are included in all 
the trate circles currently being constructed. The 
pavement inside the traffic circle is removed during 
contruction to allow tor drainage and accommodate 
tree roots. The landscaping makes the cirele more 
attractive to the newhborhood residents less appealing 
for high speed driving, The local residents are required 
to mameain the plantings and are allowed to add their 
own low growing plants that wort block visibility of 


pedestrians or traffic. 


RESULTS 


Between 1991 and 1994, a tora] of 119 trafic circles 
were constructed through Seattle's NUS. The number 
of automobile accidents at these intersections tell 94 
percent from 187 in the year before to 1f in the vear 
after construction, The reduction in injuries was even 
more dramatic, dropping trom 153 injuries im the year 
before construction to a single injury in the year fol- 
lowing construction, Accident reduction was also 
tound in subsequent years. The reduction in accidents 
Is even more unpressive. most of the intersections had 
experienced an was an increase in the number of acci- 
dents during the vears prior to the installation of the 
trathic circle. 


In addition to reducing aceidents, traffic circles have 
been found to be effective at reducing vehicle speeds but 
have not significantly reduced traffic voluines. The effect 


on speed generally continues to the middle of the block. 


The reductions in vehicle speeds also benefit pedestri- 
ans. According to Shauna Walgren, Senior Planner in 
the NTS Division, community residents often request 
traffic circles from che City because they are concerned 
about children who live m che neighborhood. “When 
motor vehicle speeds are reduced. che frequency and 
severity of collisions involving pedestrians are also 
reduced. We work with a great many schools, and the 
satery of children crossing tlie street is their main con- 


cern. Trathe circles are a solution that works.) 


Seattle's traffic circles have also received strong com- 
munity support. Responses on surveys mailed to resi- 
dents following construction of ctrattic circles indicate 
SO percent to 90 percent of residents feel the circles 


have been effective and want to keep chem perma- 


vently Only two circles have been removed out of 
y \ 


more than 600 constructed. and none have been 


removed in the Jast [2 vears. 


After nearly 25 years of experience installing trathe cir- 
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cles, Seattle has found them to be an effective device for 
controlling neighborhood trattic and intproving, satety 
and comfort for the residents of residential streets. 


CONTACT 


Jim Mundell. PE. 

Senior Traffic Engineer 

Seattle Transportation Department 

810 3rd Avenue 

Central Bldg., Room 754 

Seattle, WA 98104 

Phone: (206) 684-0814 

E-mail: James.mundeli@ct.seattie.wa.us 
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TUCSON, ARIZONA 


Speed Humps for C 


PROBLEM a= 


Two residential streets provided a classic cut-through 
situation for motorists avoiding a major arterial inter- 
section. Moreover, late-night drinking drivers used the 
route to avoid police on the arterial streets and sever- 
al accidents occurred, involving speeding vehicles 
crashing onto lawns and into houses. 


BACKGROUND 


Langley Avenue and Kingston Drive are connecting res- 
idential streets that are often used as a cut-through route 
for commuters. Using the two connecting. strects 
allowed motorists to bypass one of the busiest intersec- 
tions in town, the Broadway Boulevard/Kolb Road 
intersection, where there were estimated volumes of 
100,000 vehicles per day and almost daily accidents, fur- 


Prepared by Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina Highway 
Safety Research Center, and Vince Catalano, Tucson, ~ 
AZ Traffic Engineering Division. | 
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CASE STUDY NO. 57 


ther increasing delay. Volumes through the Langley/ 


Kingston neighborhood were roughly 2,000 AD'T with 
85th percentile speeds of 30 km/h (31 mi/h). The 
neighborhood streets have no sidewalks, and the resi- 
dents were so afraid of speeding motorists that they 
avoided walking or biking on their own streets, 


SOLUTION 


In ‘lucson, neighborhoods are responsible for funding 
their own neighborhood improvements. The City facil- 
itates a neighborhood process where residents are able 
to participate in the planning and design of appropriate 
solutions. Originally, the neighborhood residents origi- 
nally wanted stop signs, but the Citys Engineering 
Department recommended speed humps as a more 
effective solution. The City provides planning assistance 
and technical support, which includes professional 
expertise tor the engineering of effective trathic calming 
solutions. In addition to the Neighborhood Associa- 
tion, City outreach included involvement of the Coun- 
cil Member who represents the neighborhood. Resi- 
dents agreed to try the speed humps. 


The project cost was $12,000. Financing ts usually done 
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TRAFFIC DATA SUMMARY 
ANO SPEED HUMP LOCATIONS 


in one of two ways: 1) through resident contributions to dropped to 31 km/h (19 mi/h). 


pay for installations by a licensed contractor, or 2) | 7 
. Neighborhood traffic volumes were also reduced 
through a special tax assessment added to the annual = 
| because commuters chose to stay on the arterial streets, 
property tax bill the city sends property owners. 

Kolb and Broadway, instead of cutting through the 


neighborhood. The volumes on the south end of Lan- 


RESULTS vley Avenue dropped by 100 vehicles for northbound 


travel, but there was no significant change for south- 


The addition of the speed humps produced an overall bound travel. In the middle locations, volumes dropped 


reduction of speeding vehicles. Before the project, 85th by more than 50 percent for both northbound and 


percentile speed was 50 kin/h (31 mu/h) at three loca- southbound traffic. Volumes on Kinston Drive 


tions 53 kmi/h (and 33 mi/h) at another. Average speeds decreased by 50 vehicles westbound and increased by 50 
were between 43-45 km/h (27-28 mi/h). After the 


speed humps were added, the 85th percenule speed Slower speeds and fewer vehicles have improved com- 
reduced to 39 km/h (24 mi/h) and the average speed fort for pedestrians. The neighborhood has no side- 
walks, but residents now feel safe walking, pushing 
strollers, and letting children ride bikes in the street. 
The speed hump program has been well received, the 
trafic engineering office has not had to return to the 
neighborhood with one request to re-address the prob- 


vehicles eastbound, which was not a significant change. 


lem or remove the humps. 


CONTACT 


Vince Catalano 

Traffic Engineering Manager 
City of Tucson 

201 N. Stone 

Tucson, AZ 85726 

Phone: 520-791-4259 

Email: vcatalal @ci.tucson.az.us 
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NEW YORK CITY, NEW YORK 


PROBLEM nak 


Cut-through traffic that did not obey stop signs and 
traveled at unsafe speeds jeopardized local residents 
on a neighborhood street in Brooklyn. 


BACKGROUND 


Residents of Brooklyn’s Prospect Park South neighbor- 
hood had long complained of drivers using their streets 
to avoid congested arterials. In 1996, the New York 
City Department of Transportation (NYC DOT) began 
a comprehensive speed hump program, using mostly 
flat-topped speed tables at mid-block locations. In 
1997, Slocum Place, in Prospect Park South, was iden- 
tified as a location needing traffic calming and a disin- 
centive for cut-through traffic. Slocum Place was cho- 
sen because it was one of the few entries into the neigh- 
borhood and one of the most used cut-through routes. 


Slocum had 75 vehicles per hour at peak times, and an 
estimated 750 ADT. Stratford Road, one of its cross 
streets, had 150 vehicles at the peak hour and an esti- 
mated 1500 ADT. Both roads were classified as local 
and had a 48 km/h (30 mi/h) posted speed limit. 


A site visit to invesugate placement of a NYC DOT- 
standard speed table on Slocum Place, revealed problems 
with installing speed tables at muid-block locations, 
including shortness of the blocks, closely spaced utility 
openings, driveways, and stop signs. Yet, the intersection 
of Slocum Place and Stratford Road presented an 
opportunity for a creative trafic calming measure, espe- 
cially because it lacked the typical utility openings com- 
mon to most city street intersections. 


Prepared by Michael King. 


er ae ee. 


252 Case Studies | 


« Pl ae Be hy 
— ~ - > fwy 
i i “a eee 
’ ‘ Pee nS 
: t _ 
+ TA . 
ey Tel Wes 
b . : i. ‘ 
‘ ‘ “| ae 
* 
; z . F 4 
eB * r ) 
etka Ltt 
Aur Sip 
; hg — 
a nis 


CASE STUDY NO. 58 


SOLUTION 


The intersection of Slocum Place and Stratford Road 
is all-way stop controlled, but the community per- 
ceived the stop signs to be often ignored. It did not 
meet warrants for a signal, so a speed table was installed 
in the middle of the intersection creating a de facto 
raised intersection. 


The raised intersection at Slocum Place and Strattord 
Road followed similar contours of other speed tables in 
the city, 102 mm (4 in) high with 1.5 m (5 ft) long 
ramps. Instead of tapering the sides and offsetting them 
from the curb, all four sides have ramps. This ensures 
that a vehicle cannot avoid the hump by driving in the 
crosswalk, yet even a turning vehicle must have one set 
of wheels on the hump to round the corner. Further- 
more, because curbs were not affected, drainage was not 
an issue. 


Because the standard speed table could not be used, it 
became a test case for a raised intersection. Its success 
has shown that innovative trattic calming devices can be 
tested within existing policy and liability constraints. 


RESULTS 


A post-improvement survey was conducted in 1997, Te 
showed that 89 percent drivers stopped at the stop line 
after the raised intersection was installed, as opposed to 
only 64 percent before the improvement for a 25 per- 
cent increase. Additionally the number of peak hour 
vehicles decreased from a combined 227 for both streets 
to 152 after for a 33 percent reduction, showing this 
route co be less attractive as a cut-through. 


In terms of pedestrian safety, drivers in the habit of 
obeying stop signs are more apt to yield to pedestrians. 
More importantly, the raised intersection physically 
forces all drivers to moderate their speed. Even the 11 
percent of drivers that ignored the stop line had to slow 
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Turning vehicles must round the corner with one 
set of wheels on the hump. 


down in the intersection area or risk a serious jolt to car 
and driver. Because the incidence of death or serious 
uyury as a result of being hit by a vehicle decreases 
exponentally as speed is reduced, we inter that the slow 
vehicle speeds the raised intersection requires, greatly 
reduces the potential for serious injury to pedestrians at 
and near this intersection. 


CONTACT 


Michael King, Architect 

Traffic Calmer 

126 Second Street 

Brooklyn, NY 11231 

Phone: (718) 625-4121 

E-mail: miking@trafficcalmer.com 


Ms. Randy Wade, Director 

New York City Department of Transportation Pedestrian 
Projects 

40 Worth Street 


New York, NY 10013 
Phone: (212) 442-7686 
E-mail: rwade@dot.nyc.gov 


NYC DOT Pedestrian Projects Web: 
www.nyc.gov/html/dot/html/get_around/ped/pedest.html 
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BOULDER, COLORADO 
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Woonerf-Styl 


PROBLEM | | fie 


There was a need to create residential neighborhoods 
that supported pedestrian activity. 


BACKGROUND 


Many residential developments built in Boulder and 
throughout the United States during the 1960s and 
1970s were constructed with wide streets, deep building 
setbacks, and with low-density housing, conditions that 
allow vehicles to travel at fast speeds through neighbor- 
hoods and discourage pedestrian activity. However, in 
the mid-1980s, two moderate-income housing devel- 
opments were built in Boulder based upon the Dutch 
woonerf, or “living street’? Both were built by Won- 
derland Hill Development Company and consisted of 
loop streets connecting dense, condominium-style 
housing. The Cottages was built first. It was solely a 
product of Wonderland Hill. Bridgewalk was built later 
in conjunction with the Boulder Housing Authority. 


Jim Leach, an engineer and President of Wonderland 
Hills Development Corporation, says that when design- 
ing projects he tries to ensure that “the car doesn’t have 
a negative impact on the neighborhood.” He incorpo- 
rated the woonerf framework within the design of these 
two housing projects. The lanes through each of these 
housing developments are fairly narrow concrete sur- 
faces bordered by landscaping and bollards to provide an 
edge. The streets meander back and forth to encourage 
slow speeds, making conditions safer for pedestrians. In 
each case, the housing is at moderate densities (seven 
units per acre in The Cottages). 
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Prepared by Laurie Actman, Patrick McMahon, and 
Henry Renski, University of North Carolina Highway 
Safety Research Center. 


CASE STUDY NO. 59 


SOLUTION 


The Cottages, built in 1983, consists of a single lane that 
loops in a half circle from Utica Avenue. It is located 
within three blocks of Boulder’s Foothills Park and 
includes 40 units of owner-occupied, moderate income 
housing. ‘The sidewalk along Utica remains level across 


both branches of Cottage Lane so drivers entering the 


ner 


ne ae 


The narrow street and landscaping of The Cottages 
development encourage slow vehicle speeds. 


The curves in Walden Circle were designed to slow vehicles 
traveling through the Bridgewalk development. 
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development must drive up an incline. This is intended 
to give the perception of entering a calmed environ- 
ment. Slow vehicle speeds are encouraged because the 
street is fairly short and curves slightly. 


Bridgewalk, built in 1986, is significantly larger than 
The Cottages, with 123 rental units. Its street, Walden 
Circle, is a loop attached to Tantra Drive with a short 
extension. Because of the project's proximity to large 
parks and a planned office building, it was intended to 
be pedestrian-oriented while also functioning as a 
neighborhood with a sense of community. The design 
also prevents cut-through traffic. 


RESULTS 


Bridgewalk has had some difficulties with the street 
design over the last dozen years. The concrete bollards 
were built in such a way that when vehicles (usually 
moving vans) hit and crack them, the concrete surface 
of the roadway also cracks. Finally, unlike European 
woonerfs, where the shared pedestrian/vehicle space 
becomes the primary area for residents to play and 
relax, Bridgewalk included backyards, a pond, porches, 
and other areas for people to congregate. As a result, the 
shared automobile/pedestrian space tends to be used 
almost exclusively by cars. Finally, Walden Circle is fair- 
ly long in circumference and there are some portions 
that are relatively straight and free of obstructions. In 
these areas drivers naturally accelerate and the managers 
of Bridgewalk are considering the installation of speed 
bumps to deal with excessive speeds, 
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Bridgewalk development are intended to encourage 
pedestrian activity and create a tight-knit community. 


In the past 10 years, there was only one reported crash 
on Cottage Lane and one reported crash on Walden 


Circle. Neither of these collisions involved pedestrians. 
Despite some difficulties, both of these developments 
create the feeling of a ught-knit community and pro- 
vide some guidance for future woonerf-style projects. 
Marty Frick, Project Director of the Boulder Housing 
Authority during the construction of Bridgewalk, said 
that the use of woonerfs in developments must be well 
thought out. She felt that the provision of sufficient 
parking space was essential, as was creating some walk- 
ing areas that are distinguished by the pavement color or 
texture. Roger Lewis, of Diversified Properties, which 
manages Bridgewalk, said that the landscaping miprove- 
ments over the past decade have shown that creating an 
edge is essential in a project without curb and gutter. 
Finally, Jim Leach of the Wonderland Hill Development 
Company feels that for these types of projects to work, 
it is essential that cities have flexible standards to allow 
site-specifte variation and innovations. 


CONTACT 


Jim Leach, President 

Wonderland Hill Development Company 
745 Poplar Avenue 

Boulder, CO 80304 

Phone: (303)449-3232 
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ASHEVILLE, NORTH CAROLINA. 


CASE STUDY NO. 


Wall Street Rei 


PROBLEM aa 


The city was looking for ways to revitalize its aging 
downtown and take advantage of an alley behind a 
major commercial street that was already evolving 
into a pedestrian-friendly space with both retail and 
commercial orientations. 


BACKGROUND 


Wall Street in downtown Asheville, North Carolina, 
located between Otis Street and Battery Park Avenue, 
originated as a delivery alley, servicing the backs of the 
buildings facing Patton Avenue. It is one block long 
with a sharp bend on the east end and was opened to 
through traffic in the first part of the 20th Century. 
During the second half of the 20th Century, Wall Street 
became home to several businesses and developed a rep- 
utation as an entertammient enclave. The narrow street 
and human scale supported one-way motor vehicle traf- 
fic traveling at slow speeds and Wall Street gained a 
pedestrian-triendly reputation. However, the aesthetic 
ambience was defined more by its life as an aging alley 
than as a charming urban enclave. 


SOLUTION 


The mid-1980s and revitalization of the buildings on 
Patton Avenue and Wall Street led the comeback. A 
downtown-wide emphasis was placed on preserving 
Asheville’s historie and architecturally significant build- 
ings. A development company specializing in historic 
renovation rehabilitated the buildings fronting Wall 


Prepared by Laurie Actman, Patrick McMahon, and | 
Henry Renski, University of North Carolina Highway | 
Safety Research Center and Christy Edwards, City of | 
Asheville, NC and Leslie Anderson, Leslie Anderson | 
Consulting, Inc., Asheville, NC. 
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Glave Newman Anderson Architects. 


Street as well as the facades facing Patton Avenue and 
College Street. The developer raised $3.6 million for 
the project and the City appropriated $450,000 for 
landscaping, street and sidewalk improvernents as well as 
a pedestrian pass-through to connect Wall Street with 
Patton Avenue and College Street. 


The redevelopment of buildings along the street began 
in 1986, A streetscape plan was adopted, which led to 
the complete resurfacing of the streets with cobblestone 
paving, placing electric service and wires underground, 
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and providing new storm drainage system. Sidewalks, 
brick paved areas, historic era streethghts, benches, and 
landscaping were installed shortly thereafter. 


In addition, the historic wall of Wall Street, which col- 
lapsed during construction, was repaired and replaced. 
The final stage of Wall Street’s evolution was construction 
of a parking garage at the end of the street, giving easy 
walking access for patrons of the businesses on the street. 


Upon request of Wall Street’s merchants metered on- 
street parking was added in 1993 on one side of the 
street, helping to lower driving speeds and making the 


street accessible to more visitors. 


RESULTS 


The grand re-opening of Wall Street occurred in 1988 
featuring approximately 6417 m2 (69,000 ft2) of retail 
shops and restaurants at street level and additional office 
space on the upper levels of the buildings. Wall Street is 
now a charming shopping district, catering to locals and 
tourists alike. 


Wall Street continues to have a friendly pedestrian envi- 
ronment. It averages 402 ADT, with an average vehicle 
speed consistently below 32 km/h (20 mu/h). The street 
is home to many unique shops, restaurants, an outdoor 
climbing wall which was placed by a merchant on the 
parking deck with the City’s pernussion, and a church. 
A section of Asheville’s Urban Trail interpreting Wall 
Street’s history was added in 2000. 


Its quaintness attracts heavy pedestrian traffic, making 
Wall Street a popular shopping and dining destination 
in downtown Asheville. “Wall Street is truly one of 
downtown Asheville's gems,’ stated Leisa Barnette, 
Executive Director of the Asheville Downtown Associ- 
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ation. “On any given day, the street is crowded with 
locals and tourists alike making it a great peaple watch- 
ing spot and simply a wonderful place to be.” 


The physical characteristics of the street that are con- 
ducive to slow automobile speeds combined with the 
pedestrian friendly streetscape elements enable Wall 
Street to prosper. 


CONTACT 


Christy Edwards 

Communication Coordinator 

City of Asheville 

29 Haywood Street 

Asheville, NC 28801 

Phone: 828-232-4500 

E-mail: christye@mail.ci.asheville.nc.us 
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BURLINGTON, VERMONT 


CASE STUDY NO. 61 


Church Street 


PROBLEM in me as 


The City of Burlington wanted to create a commer- 
cially viable center of pedestrian activity in the down- 
town area. 


BACKGROUND 


What began as a one-day experiment blossomed into 
one of the most successful and widely emulated urban 
pedestrian malls in the country. The redevelopment of 
the downtown area that eventually included the Church 
Street Marketplace began in the years of urban renewal 
projects in the 1950s and 1960s, Burlington, VT sought 
to revitalize its downtown area during this time. 


SOLUTION 


In January 1959, major urban renewal projects were 
approved for downtown Burlington and two through 
streets were permanently closed. In July 1970, the busi- 
ness community hosted a one-day street fair on Church 
Street to explore the feasibility of a multi-block, open- 
air pedestrian mall in the heart of the city. An estimat- 
ed 15,000+ people took part in the day’s festivities. A 
second midsummer street fair the following year was a 
full week long, entailed traffic rerouting, increased pub- 
lic transportation, and created outdoor retail displays, 
and temporary aesthetic enhancements on Church 
Street. The fair attracted 50,000 people downtown. 


In 1976, the City of Burlington received $1.6 million 
from the federal government for the construction of a 
400-space parking garage near Church Street. Burling- 
ton was awarded design and planning money after being 
chosen as an auto-restricted zone demonstration site by 


= 


Prepared by Ron Redmond, Executive Director, Church | 
| Street Marketplace. | 


the Urban Mass Transit Administration (UMTA), which 


is now called the Federal Transit Administration. ‘The 


city turned down the funding, partly because stipula- 
tions attached to it would have required the city to 
repeat a significant portion of the planning that had 
already been completed. In a series of actions during 
1978-1979, Burlington officials appealed to UMTA, the 
U.S. Environmental Protection Agency, Housing and 
Urban Development Agency, and Heritage Conserva- 
tion and Recreation Service for financial support for a 
mall concept. The name “Church Street Marketplace” 
was chosen. A new, one-level mall design was unveiled 
and in May 1979, the Church Street Steering Commit- 
tee applied to UMTA for a $5.4 million grant. The 
grant was awarded in June. 


In a special election in August, city voters approved the 
creation of the Church Street Marketplace District and 
Commission, but failed by the slimmest of margins to 
pass a $1.5 nullion bond issue with the required two- 
thirds of the vote. The bond issue was needed to fund 
the city’s share of the Marketplace construction costs. 
Acting on what appeared to be increasing public sup- 
port, Mayor Paquette asked for another election and, in 
October, voters passed the bond issue with the required 
two-thirds majority. In 1980, the Church Street Mar- 
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ketplace Commussion was formed in January. In March, 


the Marketplace Commission approved the final plans 
for Church Street. 


Construction of the Church Street Marketplace pedes- 
trian mall began. Simultaneous with the startup of con- 
struction, CCTA bus routes through the city center 
were also rerouted. 


The Church Street Marketplace opened in Septeniber, 
1981,as a culmination of a 10-year collaborative effort 
between Burlington’s business community, City Hall, 
city residents, and the State and national governments. 


RESULTS 


The Church Street Marketplace has been called “the 
gem in the crown’ of Burlington. Framed by two 
National Registry historic districts, this four-block 
jewel in the heart of the city has recently celebrated its 
Emerald Anniversary, marking 20 years as a nationwide 
role model for dawntown development. 


Today, more than 20 years after its completion in Sep- 
tember 1981, the original vision has become an excit- 
ing reality that is a touchstone for downtown redevel- 
opment nationwide. The Marketplace draws 3 millon 
visitors to downtown Burlington each year, fueling the 
City’s economic engine and effectively meeting the 
challenge of suburban “sprawl” that threatens to damage 
precious natural environment and the vitality and liv- 
ability of our downtown centers. 


Both the Church Street Marketplace and the City of 
Burlington have consistently garnered nationwide 
acclaim tor quality, both in the form of awards and of 
citations in national media. Burlington has been listed 
near the top of a wide range of “Top Ten Cities” lists in 
recent years—and the communitys vibrant downtown 
and its centerpiece pedestrian Marketplace are tre- 


quently cited for their essential roles in making Burling- 
ton distinctive. Some examples of the acclaim the City 
of Burlington has received are listed below. 


June, 1988——Tied for first place as Most Liveable City 
by U.S. Conference of Mayors for populations under 
100,000 (Portland, OR for larger cities.) 


June, 1991—Voted “Best in the Northeast” by Inc. Mag- 
azine as one of the top five cities in the nation in which 
to grow a successful business. 


June, 1993—Burlington rates as the best place in the 
nation for raising children in a report released by Zero 
Population Growth. 


1995—The book A Good Place to Live touts Burhng- 
ton as one of the fourteen most livable cities in the 
United States. 


April, 1997—Burlington receives the prestigious Great 
American Main Street Award from the National Trust 
for Historic Preservation. The unique collaboration 
between the government, business community, and pri- 
vate citizens that led to the rejuvenation of Church 
Street and the development of the Marketplace 1s cen- 
tral to the city’s being honored. 


1997-—Burlington is one of 10 great places to raise a 
family according to the magazine Parenting. 


1997—One of the 25 Most Livable Cities in America 
(with populations under 100,000) by U.S. Conference 
of Mayors. 


May, 1998—Cited “one of 15 Best Walking Cities in 
America’ by Walking Magazme. 


May/June, 2000—One of the “50 Best Places to Live,” 
Maturity Magazine. 


CONTACT 


Ron Redmond, Executive Director 
Church Street Marketplace 

2 Church Street, Suite 2J 
Burlington, Vermont 05401 
Phone: 802-865-7254 

F-matl: redmond@together.net 
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MONTEREY, CALIFORNIA 


CASE STUDY NO. 62 


Pedestrian Countdo 


PROBLEM ie 


Confusion and conflict between pedestrians and 
motorists existed at intersections with high pedestri- 
an volumes. 


BACKGROUND 


The City of Monterey has a downtown area that expe- 
riences a high volume of pedestrian activity. Some of 
the intersections in the city are also rather large and cre- 
ate large distances for pedestrians to cross. Accidents had 
not been an abundant concern, but confusion and con- 
flicts between pedestrians and motorists were a common 


problem during periods of high pedestrian traffic. 


~ 


Countdown signals show pedestrians how many seconds 
of crossing time remain. 


SOLUTION 


The City of Monterey decided to take advantage of an 
experimental program by the Federal Highway Admuin- 
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Prepared by Dessau-Soprin, Inc. and Rich Deal, City of 
Monterey. 
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istration to test pedestrian countdown signals at select- 
ed intersections. The new experimental device was 
designed to enhance the effectiveness of pedestrian sig- 
nals to clear the crosswalk before the signals changed. 


Initially, two intersections were chosen for the experi- 
mental pedestrian signal countdown. These were Del 
Monte Avenue at Washington Street and Del Monte 
Avenue at Figueroa Street. The first intersection has an 
extraordinarily long crosswalk that is 38 m (124 ft) long. 
It also serves as an access between the downtown area 
and the Monterey Recreational Trail, a Rails-to-Trails 
project. The existing median on Del Monte Avenue 
provides a good refuge area with a pedestrian push but- 
ton to activate pedestrian signals. 


The crosswalk at the intersection of Del Monte Avenue 
and Figueroa Street 1s 32 m (105 ft) across and guides 
pedestrians between the downtown area and the com- 
mercial fishing wharf. The Monterey Recreational Trail 
can also be accessed at this intersection. Both of the 
intersections had the minimum amount of crossing time 
allotted to the signal, making them good candidates for 
a signal countdown. 


The first two signal countdowns were installed in early 
1999, A study of pedestrian and motorist behavior in 
response to the new device was conducted shortly 
after installation. 


RESULTS 


Since the conclusion of this study, seven more intersec- 
tions were equipped with the devices. A study of the 
pedestrian and motorist responses to the signal count 
down was performed by Dessau-Soprin, Inc. for the 
City of Monterey. Previous studies indicated that a 
large number of pedestrians began crossing during the 
flashing "don’t walk" phase and become caught in the 
crosswalk when the solid "don’t walk" indication lights 
up. After observing pedestrians using the crosswalk 
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locations with the new signal countdown, most pedes- 
trians that arrived at the intersection with less than 10s 
showing on the countdown at Washington/Del Monte 
and Jess than 6-7 s at Figueroa/Del Monte did not ini- 
tiate crossing and decided to wait for the next phase to 
come up. Of these pedestrians, the majority were sen- 
rors (13 pereent) and adults (83 percent). 


Another purpose of the countdown device is to invite 
pedestrians to stop on the median refuge strip and wait 
tor the next phase if they find the tme left to be too 
short to fish crossing, This behavior was observed 28 
times during the study observation. However, most of 
them did not wait for the next pedestrian phase to walk 
the remaining clistance and crossed as soon as there was 
a sufficient gap in the flow of trattic. Very few people 
either got caught in the crosswalk with no time lett 2 
percent) or showed no concern for the pedestrian sig- 


nal indication. 


Most people misinterpret the meaning of the flashing 
hand of the signal. According to previous studies, most 
people chink that it means to hurry up or to turn back 
to the sidewalk, instead of not to imitiate crossing if not 
already in the crosswalk. Of those pedestrians inter- 
viewed, 87 percent said that having the pedestrian 
countdown device helped in understanding the pedes- 
trian signals. 


The results of the study indicate that pedestrian count- 
down signals do not represent any significant safety haz- 
ards. The countdown signal did not prevent pedestrians 
from niitiating a crossing at the beginning of the clear- 
ance Interval any more than convenuonal signals; how- 
ever, If was successtul in discouraging some pedestrians 
from crossing with few seconds left. This would not 
have been possible with conventional signals. The 
countdown feature also demonstrated benefits in 
encouraging pedestrians to wait on the median refuge 
tor the next phase or accelerate their pace when tme 
was running out, preventing them from being stranded 
in the middle of the crosswalk. 


From this study. some guidelines were outlined for the 
future implementation of pedestrian signal countdown 
devices. The following situations would justify the use 


of this device: 


© Any crosswalk requiring a clearance interval of more 
than 15 seconds. 


¢ The tollowing circumstances may Justify the use of 


signal countdowns even if the interval is less than 


15 seconds, 


¢ High pedestrian volume. 

¢ High levels of vehicular traffic presenting hazardous 
pedestrian crossing. 

¢ High percentage of pedestrians with walking disabil- 
ities and/or senior citizens, for example near health 


centers, hospitals, and retirement communities. 


¢ School zones. 


Monterey’s countdown signals have been successful! in 
discouraging some pedestrians from crossing with only 
a few seconds left in the phase. 


CONTACT 


Rich Deal 

City Traffic Engineer 

City of Monterey 

City Hall 

Monterey, CA 93940 

Phone: (831) 646-3920 
E-mail: deal@cr.monterey.ca. Ls 
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SAN FRANCISCO, CALIFORNIA 


PROBLEM | | i ee 


Pedestrian and vehicle conflicts were occurring 
almost daily at several intersections in San Francisco. 


BACKGROUND 


The City and County of San Francisco, along with 
other cities around the country, has been concerned 
about pedestrian safety at intersections in the City. The 
City is home to a bustling pedestrian-scaled landscape 
where thousands walk to work, shopping, dining, and 
other activities. The thousands of tourists that come to 
San Francisco each vear increase the number of people 
walking in the City. After a time when pedestrian con- 
flicts with cars were occurring almost on a daily basis, 
the City’s Department of Parking and ‘Lrattic looked 
into ways to increase the safety of pedestrian crossings at 


signalized intersections. 


Pedestrian interviewees found the countdown signals helpful 
in understanding the amount of time left for crossing. 


sess ceca = z 


| Information provided and contributions made by DKS 
Associates and Frank Markowitz, Department of 
| Parking and Traffic, City and County of San Francisco. 
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SOLUTION 


San Francisco Department of Parking and Traftic (DPT) 
is currently conducting a test of pedestrian countdown 
signals citywide. The pilot program involves 14 inter- 
sections, with a range of physical and socio-cultural 
environments. Installation began in late March 2001. As 
of June, installanon had been completed at nine inter- 
sections. [wo were added in August 2001. The remain- 
ing three locations were to be installed in fall 2001 
under a City and County of San Francisco signal mod- 
ification contract. 


The California State Auto Association (CSAA) is the 
primary funding entity of the pilot program and also 1s 
taking responsibility for installation and maintenance at 
10 intersections. CSAA also assisted with public infor- 
mation, and the organization is working on a video and 
Public Service Announcement about pedestrian inter- 
section safety, which will address countdown signals. 


As a condition of CTCDC and FHWA approval, DPT 
was required to do an evaluation of the effectiveness of 
the countdown signals (CDS). DPT did substantial pre- 
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Pedestrian countdown signal heads show the 
time remaining for each phase. 
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installation and post-installation data collection regard- 
ing pedestrian behavior and attirudes, as well as driver 
behavior. Data collection was performed by DPT 
emplovees, primarily college student interns, under the 
direction of DPT professional staff. With assistance 
from the Metropolitan Transportation Commission 
(MTC), the consulting firm of DKS Associates was 
retained to pertorm the evaluation. This case study is a 
brief summary of their preliminary evaluation. A more 
extensive evaluation is expected to take place 6 to 12 
months after installation. 


RESULTS 


“Before and after” comparisons may have been attected 
by seasonal factors and field crew differences that were 
impossible to avoid. The pre-installation data collection 
was chiefly done in May 2001, while schools were srill 
in session, While post-installation data collection was 
primarily done in June and July 2001, during peak vaca- 
tion periods. Changes in the proportion of students and 
tourists at some intersections could have influenced the 
results. It was also not possible to use the same person- 
nel for pre- and post-installation field work, and results 
could be atfected by differences in held workers’ inter- 
view style and attentiveness. 


PEDESTRIAN CROSSING BEHAVIOR 
The most important findings of the study are 
the following: 


¢ ‘The percentage of pedestrians still in the crosswalk 
when the signal turned red showed a statistically sig- 
nificant decrease after CIOS mstallation. 


* The percentage of pedestrians leaving during the 
Flashing Red Hand decreased slightly. 


* The percentage of pedestrians running or aborting 
their crossings showed a statistically significant decrease. 


¢ The percentage of observed vehicle/pedestrian con- 
tlicts decreased. 


Each of these results is positive. While it is too soon to 
make a statistical analysis of improved pedestrian safety 
resulting from these behavioral results, it 1s reasonable to 
conclude that the number of pedestrian collisions 1s 
likely to decrease. 


The number of pedestrians who finished crossing on 
red dropped trom 14 percent to 9 percent at eight 
observed intersections. This result is due mostly to 
walkers hurrying across (more often fimshing on the 
yellow), rather than being more compliant with pedes- 
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trian signals. There was little change in when pedestri- 
ans started crossing. There was a slight decrease in 
pedestrians starting to cross during the flashing red hand 
(flashing DON’T WALK) and a stmiar, slight increase 


in pedestrians crossing during the solid red hand. 


The proportion running or aborting their crossing sig- 
nificandy decreased, dropping from combined 13 per- 
cent to 8 percent. Observed vehicle/pedestrian con- 
flicts also dropped from 6 percent to 4 percent of pedes- 
trians. The latter is consistent with separate set of 
observations of vehicle/pedestrian conflicts, showing a 
reduction in the proportion of motorists in conflict 
with pedestrians. 


Data collection was complicated by the change in pedes- 
trian signal timing that accompanied countdown signal 
installation. San Francisco ts gradually changing signal 
ciming so that the solid red hand begins at the start of the 
yellow vehicle indication, rather than at the end of the 
yellow, as has been the historic practice. Elowever, this 
change was taken into account in data analysis. 


Pedestrian behavior findings varied significantly 
depending on location. This could have been due to 
actual differences—-due to different walking populations 
and different physical environment--or to unintention- 


al changes in data collection procedures. 


PEDESTRIAN INTERVIEWS 

Interviewees finding pedestrian signals “very helpful” 
increased substantially with the countdown signals— 
only 34 percent with conventional signals, but 78 per- 
cent with countdown signals. About 92 percent of post- 
istallation iterviewees explicitly said the countdown 
signals were “more helpful” than conventional pedestri- 
an signals, primarily because they showed the time 
remaining to cross. This is consistent with recent FHWA 
research that showed that a pedestrian sample strongly 
preferred the countdown signal to actual and theoretical 
versions of pedestrian signals, and that the countdown 
version was “most casily understood.” Only 6 percent 
sald the convenuonal pedestrian signal was more helpful. 
In these few cases, one likely reason was the decreased 
size and clarity of the walking person/red hand symbol. 


Also, 82 pereent of post-installation interviewees had 
neticed the countdown signals before the interview 
started. Some 69 percent said they were crossing differ- 
ently. Few (17 percent) understood that it is a violation 
of the vehicle code to start crossing during the count- 
down (flashing red hand). This compares to 40 percent 
in the pre-installation study. This suggests that pedestri- 
ans are using the countdown signals to decide when to 
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start to cross, Which is not its official purpose in San 
Francisco. Also, it underscores that a substantial propor- 
tion of pedestrians do not understand pedestrian signals. 


These figures illustrate the confusion that exists nation- 
ally about the meaning of the flashing red hand as doc- 
umented in a recent [ITE study. The City and County 
of San Francisco urges further study of the flashing red 
hand, comparing its use in the U.S. and abroad, as well 
as pedestrian attitudes. While the understanding of the 
meaning of the flashing red hand 1s a concern, the City 
and County of San Francisco believes that the behav- 
ioral improvements brought about by the countdown 
signals outweigh the issue of whether pedestrians 
understand the legal interpretation of the flashing red 
hand. The finding that, behaviorally, pedestrians are not 
more likely to leave the curb during the flashing red 
hand is especially important in this regard. 


Interview findings were extremely consistent across all 
locations. For example, at all nine intersections, at least 
87 percent of respondents stated that the countdown 
signals were “more helpful” than conventional pedestri- 
an signals. 


DRIVER BEHAVIOR 

There was a small decrease in the reported incidence of 
red light running (drivers entering the intersection on 
red), from 2 percent to | percent (not statistically signif- 
icant). A less important finding was a slight decrease in 
drivers finishing crossing the intersection on the red 
reported after CDS installation. 


A more rigorous study of driver behavior and human 
tactors in Monterey found that unsafe driver behavior 
was not a problem, although concerns have been raised 
that drivers will use the countdown to decide whether 
to speed up on a “stale green.” The Monterey study 
found that by the time drivers could see and interpret 


the countdown signal, it would be generally too late for 
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them to change their behavior. 


GUIDELINES FOR HIGH PRIORITY LOCATIONS 

The impact at different intersections needs to be com- 
pared in order to identify at which locations, the 
devices are most effective. DKS Associates suggested 
that the highest priority should be for the following 
type of intersections: 


¢ Those that are over four traffic lanes wide. 


¢ Those that provide relatively short crossing times rel- 


ative to the street width. 
¢ Those that have high pedestrian volumes. 


¢ Those that are ranked high in pedestrian collisions 


over the last five years. 


NEXT STEPS 

With California’s energy crisis, San Francisco and other 
cities face major financial incentives to replace existing 
trattic and pedestrian signals with more energy-efficient 
LED (Light Emitting Diode) versions. Since there are 
LED countdown signals available, this presents an 
opportunity to change to countdown signals at many or 
most signalized intersections with no incremental cost. 
In fact, the incremental cost is roughly $1,000 per inter- 
section ($130 per signal head) for countdown versus 
conventional LED pedestrian signals, which can be 
absorbed from in-kind state grant and County sales tax 
funds. Therefore, San Francisco seeks permission to 
expand the countdown signal experiment to all loca- 
tions with existing or planned pedestrian signals, with 
the exception of narrow streets of less than 12.2 m (40 
ft) between curbs or possibly a very few industrial loca- 


tions with minimal pedestrian volumics. 


San Francisco will continue and expand the countdown 
signal evaluation. This will also be useful in determining 
how eftective the devices are when they are so wide- 
spread that there is no novelty tactor. This case study is 
a preliminary evaluation of San Francisco’s pedestrian 


signal countdown program. 


CONTACT 


Frank Markowitz 

Pedestrian Program Manager 
Department of Parking and Traffic 
City and County of San Francisco 

25 Van Ness Avenue #345 

San Francisco, CA 94102 

Phone: (415) 252-4696 

E-mail: frank_markowitz@ci.sf.ca.us 
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ST. PETERSBURG, FLORIDA 


PROBLEM == 


Pedestrians are placed at risk when the motorist’s 
view of them is blocked by parked cars, other 
motorists exhibiting pedestrian-safe driving behavior, 
or the architectural elements of buildings at the exits 
of parking garages or retail services. 


BACKGROUND 


Visual screening is particularly problematic in urban 
areas. At least four screening settings are typical, includ- 
ing the following situations: 


¢ A pedestrian crossing point along a multilane road- 
way when a motorist yields to crossing pedestrians at 
a point very close to the crosswalk, and screens the 
pedestrian from motorists in other lanes traveling in 
the same direction. 


¢ Where parked cars along a roadway screen pedestri- 
ans preparing to cross the street. 


¢ Where structural supports or walls at the exits of 
indoor parking garages screen pedestrians using side- 
walks in front of the exit. 


¢ At exits for retail drive-throughs, such as at fast-food 
restaurants, banks or pharmacies. 


Hunter, Stutts, Pein, and Cox (1996) reported that near- 
ly 1 in 7 pedestrian crashes (in a population based sam- 
ple drawn from California, Florida, Maryland, North 
Carolina and Utah) occurred on private property, most 
often in a commercial or other parking lot. The exits of 
parking garages and retail drive-throughs are particular- 
ly dangerous because at these locations it is often difh- 
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Prepared by Ron Van Houten, Ph.D., Center for | 
Education and Research in Safety, Dartmouth, 
Nova Scotia. 


RI i) ca a Se 1 AV ier rad) eke ee 


CASE STUDY NO. 64 


cult for exiting motorists to see pedestrians using the 
sidewalk that crosses the exit. Visual screening is also a 
major contributing cause to pedestrians crashes on mul- 
tilane roads where the vehicle yielding to the pedestri- 
an can block motorists in other Janes from seeing the 
pedestrian in the crosswalk. These situations are often 
referred to as multiple threat locations for pedestrians. 


SOLUTION 


One way to alert motorists to the presence of a pedes- 
trian who may be screened is the use a Light Emitting 
Diode (LED) electronic sign that shows the direction 
trom which the pedestrian 1s crossing and prompts the 
motorists to look in that direction before proceeding. 
To determine the effectiveness of this type of Intelligent 
Transportation System (ITS) technology, an LED sign 
that included animated eyes and pedestrian icons was 
evaluated at two locations--a mud-block crosswalk and 
an exit ramp ofa structured parking garage. 


The study was funded by the Transportation Kesearch 
Board of the National Academy of Sciences (USA), 
using $100,000 from its Intelligent Transportation Sys- 
tems IDEA program. 


Study locations included a mid-block crossing of Cen- 
tral Avenue, a two-way four lane arterial and a parking 
varage exit in St. Petersburg. The garage exit crossed a 
sidewalk providing access to Third Street, a four lane, 
one-way street. Posted speed limits on both of these 
streets was 48 km/h (30 mi/h) and trafic volumes were 
classified as high. Pedestrian crossing activity at the mid- 
block site was approximately 70 per hour. The focus of 
the study was to evaluate the effectiveness of the ami- 
mated-eyes sign at reducing the number of pedestri- 
an/motor vehicle conflicts by 1) alerting motorists to the 
presence of pedestrians crossing in front of thei; 2) indi- 
cating the direction the pedestrian is crossing; and 3) 
prompting them to look for the pedestrians. 
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Illuminated eyes look back and forth at a rate of 1 cycle 
per second; the illuminated pedestrian icon 
(right, left or both) indicates from which direction(s) 
pedestrians are approaching. 


The sign used a pair of animated ‘eyes’ positioned 
between two pedestrian symbols tor two purposes. 
Direcuonal microwave derectors were used to detect 
the presence and travel direction of pedestrians. The 
eyes prompt the motorist to look for the pedestrian 
about to cross in front of their vehicle and provide a ref- 
erence point for locating the pedestrian. 


When a pedestrian approaches from the right, a LED 
pedestrian symbol is displayed on the right side of the 
eyes. When a pedestrian approaches from the left, a mir- 
ror image pedestrian symbol is displayed on the left side 
of the eyes. When a pedestrian was detected approach- 
ing from only one side, the icon on that side was illu- 


minated and the eyes looked back and forth at a rate of 


| cycle per second. When pedestrians were detected 
approaching from both sides, both pedestrian icons 
were illuminated. 


The garage LED electronic sign was mounted in the 
lower portion of the concrete header wall just above the 
sidewalk. The mid-block signs were mounted over the 
lane line in each direction on two span wires with a 
downward angle of five degrees. Yellow flashing beacons 
were installed next to the electronic sign in order to allow 
a comparison of the two treatments at the same site. 


RESULTS 


The LED electronic sign significantly increased yielding 
at both locations and was associated with reduced con- 
flicts. Before the electronic ‘eyes’ were installed, less 
than 21 percent of drivers yielded to pedestrians in all 
but one of eleven observation periods, with some peri- 
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ods as low as 5 percent. In the nine observation peri- 
ods after installation of the ‘eyes, between 50 and 70 
percent of drivers yielded. Further, the animated eyes 
were consistently more effective at increasing motorist 
yield rates than a flashing yellow beacon—f2 percent of 
drivers yielded to the LED, while only 36 percent of 
motorists yielded to beacon. 


A formal study of user opinion about the technology 
was not conducted, however informal comments gath- 
ered by the data collectors and local officials garnered 
only positive reactions and no complaints. After exam- 
ining study results, local authorities in both study loca- 
tions opted to keep the LED signs in place after the 
study was concluded. Eventually, the ‘eyes’ at the mid- 
block location were removed because a bus stop gener- 
ating the pedestrian crossings was relocated, however 
the city is actively considering other locations for instal- 
lation of the “animated eyes.” 


Follow-up data, collected one year after the ITS “ani- 
mated eyes” sign was installed, show no reduction in 
treatment effectiveness. These data are currently being 
replicated at a number of additional sites. 


CONTACTS 


Dr. Ron Van Houten 

Director of Research 

Center for Education and Research in Safety 
17 John Brenton Drive 

Dartmouth, Nova Scotia 

CANADA B2X 2V5 

Office Phone: 902-434-6274 

E-mail: rvn@cers-safety.com 

Web: www.cers-safely.com 
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ORLANDO, FLORIDA 


CASE STUDY NO. 65 


PROBLEM nak 


The intersection of South Street and Orange Avenue 
in Downtown Orlando experienced a relatively high 
incidence of pedestrian/motorist conflicts. 


BACKGROUND 


Right-turn-on-red maneuvers made by motorists were 
particularly dangerous for pedestrians crossing an inter- 
section. The intersection of South Street and Orange 
Avenue in Downtown Orlando experienced a relative- 
ly high incidence of pedestrtan/motorist conflicts, espe- 
cially after a municipal parking facility was relocated 
away from municipal buildings. A new office tower 
being constructed on the old parking lot site, and many 
municipal workers parked at a parking facility 0.4 km 
(0.25 mi) away. The walk to municipal offices required 
the crossing of the intersection of South and Orange. 


Ae ntl 


A leading pedestrian interval at the intersection of South 
Street and Orange Avenue gives pedestrians a 4 second 
head start in crossing. 
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| Information provided and contributions made by 
Ken Stygerwal, Tommy Holland, and Bob Faris, 
City of Orlando. 


Leading Pedestrian In er é 


The increase of pedestrian trathc through this intersection 
and the occurrence of a pedestrian accident in the cross- 
walk in 1997 prompted the City to examine the opera- 
tion of the trattic signal to improve pedestrian safety. 


SOLUTION 


The intersection of South Street and Orange Avenue in 
Downtown Orlando was the site for what ts called a 
leading pedestrian interval. At a cost of only hundreds 
of dollars and taking only 2 hrs to install, the leading 
pedestrian interval was simply a change in signal phasing 
that allowed for a pedestrian phase to begin 4 s before 
the green phase for motor vehicle craftic. This allowed 
pedestrians a head start to cross in the crosswalk of the 
intersection. It provided significant visibility to those 
crossing, gave extra ume for pedestrians to cross, and 
alerted motorists to the existence of pedestrians in the 
crosswalk. An illuminated sign was installed on the over- 
head signal post reminding motorists to “yield to peds” 
in the crosswalk while the signal was green. When the 
signal was red, the sign changed to read “no turn on red” 


to prevent pedestrian collisions from this action. 


With the 4 second lead time given by the leading pedestrian 
interval, pedestrians are able to cross part of the 
intersection before vehicles begin turning. 
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The extra me for the pedestrian phase was yained trom 
the mtroduction of a third signal phase at that particular 
intersection. The intersection was operating on two 
phases, and a third 6-sccond phase was added in order to 
accommodate the additional pedestrian walk time while 
all other approaches were red. The walk signal 1s main- 
tained as the green phase begins for motorists. 


RESULTS 


Although the primary unpetus for the introduction of 
the leading pedestrian interval was due to a highly pub- 
heized accident involving a municipal employee, a 
review of pedestrian accidents reveals no decrease since 
the new signal phase began operating in 1998. Accident 
rates remain unchanged at this intersection. 


Lhe new signal phase enhances the visibility of pedes- 
trians crossing in the crosswalk and alerts motorists to 
the existence of pedestrians in their right-of-way as 
they cross the busy intersection. City stat note thar, 
because of the reduction in pedestrian/auto conflicts, 
the leading pedestrian interval has also improved the 
vehicular level of service despite the decrease in green 
time for velucles. Both motorists and pedestrians alike 
became accustomed to the new situation rather quick- 
ly, and both groups seem to be undisturbed by the new 
signal operation. Pedestrians benefit trom the increased 


safety and visibility che new signal phase provides. 


CONTACT 


Tommy Halland 

Traffic Analyst Supervisor 

City of Orlando 

P.O. Box 4990 

Orlando, FL 32802-4990 

Phone: (407) 246-3257 

Fax: (407) 246-2892 

E-mail: tommy. holland@cityoforlando.net 
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ST. PETERSBURG, FLORIDA 


PROBLEM 


At signalized intersections, right and left turning vehi- 
cles present a danger to pedestrians crossing during 
the WALK interval, and crash statistics show that 
pedestrians are especially vulnerable to left turning 
vehicles (left turning vehicles are overrepresented in 
pedestrian crashes). 


BACKGROUND 


One practical solution to this problem is to program the 
traffic signals to allow the pedestrian to begin crossing 
before the vehicle trafthe on the parallel street is given 
the green light. This is commonly referred to as a lead- 
ing pedestrian interval (LPI). One of the most effective 
ways to decrease crashes that involve motor vehicles and 
pedestrians is to separate them in time. Pedestrians and 
motor vehicles can be separated in time by providing a 
leading pedestrian interval, which permits pedestrians 
to gain a head start before turning vehicles are released. 


Research has shown that this treatment is associated 
with a decrease in pedestrian/motor vehicle conflicts 
and an increase in the percentage of motorists that yield 
right of way to pedestrians. This study examined the 
influence of a three-second LPI on pedestrian behavior 
and conflicts with curning vehicles (Van Houten, Ret- 
ting, Farmer, Van Houten, & Malentant, 2000). 


SOLUTION 


A leading pedestrian interval was created for study at 
three signalized intersections in downtown St. Peters- 
burg, Florida where pedestrian crossings occurred at the 


Prepared by Ron Van Houten, Ph.D., Center for 
Education and Research in Safety, Dartmouth, 
Nova Scotia. 
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average rate of 60 per hour. ‘To insure unbiased results 
no public outreach or awareness was conducted prior to 
execution of the study. The Insurance Institute for 
Highway Satety funded the study at cost of $30,000. 


In order to collect baseline data, prior to the installation 
of the LPI, each intersection was configured to provide 
simultaneous onset of the WALK signal and GREEN 
phase for turning vehicles. During the experiment the 
LPI was installed to release pedestrians 3 seconds ahead 
of turning vehicles by extending the duration of the all 
red signal phase by three seconds. Sites 1 and 2 were each 
at intersections where one street carried four lanes of 
one-way traffic and the other qwo-way traffic (two lanes 
in cach direction), while site 3 was an intersecuon where 
both streets carried two-way traffic (each street had a 
total of 4 lanes). These streets had 30 mph (48 kph) post- 
ed speed limits and carried high volumes of trafhie. 


Observers collected data on three items: a) pedestri- 
an/motor vehicle conflicts, b} pedestrians beginning to 
cross during the five second period at the start of the 


WALK interval, and c) pedestrians starting to cross dur- 
ing the remainder of the WALK interval. They also 
noted the percentage of pedestrians vielding right of 
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Pedestrians are given a WALK signal three seconds before 
parallel traffic is given a green light. 
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wav to turning vehicles and the number of halt-lanes 


; REFERENCES 
traversed by the lead pedestrian during the 3 seconds 
= ; . Van Houten, K.. Retting, ROA. Farmer CoM. Van Houten, [2 & Moalentane, 
the LPI was in effect. Data were collected separately for EL. (2000) 
pedestrians 65 and older at all three sites, Picld evaluiaden of a deading pedestrian interval signal phase ac chree urban 


[ntersectars, 
dransportutton Reseawh Reon, Net F4.p 86-91. Nanonal Academy Press. 


RESULTS 


Following the mtroduction of the LPL, conflicts were vir- 
tually eliminated for pedestrians departing during the 
stare of the WALK interval. There were 44 total pre 
treatment observation periods at all three sites. [uring 
each of chese sessions, the sites averaged between 2 and 3 
conthets per [OO pedestrians, with some periods having 
up to 5 conflicts per [OO pedestrians. After the LPT was 
installed, 34 of the 41 sessions had no conflicts, and no 


session had more than 2 conflicts per 100 pedestriins. 


This effect held up for senior citizens and non semors 
alike. There was also a smaller reduction mw contlices 
during the remainder of the WALIKC interval. This 
reduction was likely the result of pedestrians claiming 
the right-of-way) during the earher portion of the 
WALK interval, The percentage of pedestrians yield- 
ing to vehicles also declined following the introduction 
of the LPI, and data showed that pedestrians tended to 
cross more lanes during the 3 second 1.Pl che longer the 
Intervention was in ettece. This was likely the result of 
regular users discerning the presence of the LPI and 
modifving their behavior to unhze it to the fullest 


extent possible. 


Over a period of four months at these three sites, no 
reduction tm interseetion effectiveness for motor vehi- 
cles was detected. Moreover, focal authorities opted to 
retam the LPP in places where the range of permitted 
turning movements governed by the signal evcles allows 
safe use of the LPI]. This intervention was shown to 
crease pedestrian safety and unprove pedestrian com 


fort and perceived safety levels as well, 


CONTACTS 


Dr. Ron Van Houten 

Director of Research 

Center for Education and Research n Safety 
17 Jonn Brenton Drive 

Dartmouth, Nova Scotia 

CANADA 82X ?V5 

Office Phone: 902-434-6274 

E-matl: rvn@cers-safety.cam 

Web: www.cers-safety.com 
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BOULDER, COLORDAO 


PROBLEM Tt 


A high number of red light violation crashes were 
occurring at several city intersections. 


BACKGROUND 


Across the country, cities have begun to tackle the 
problem of red light running from a technological per- 
spective. Red light running has been the cause of 
numerous fatal accidents involving motorists, passen- 
gers, bicyclists, and pedestrians. In fact, these accidents 
often have a higher chance of being fatal due to the fact 
that the running vehicles are more likely to be travel- 
ing at high speeds to race through the intersection. 
The City of Boulder began to address the issue in 1998 
after recording a high number of accidents at some of 
the city’s intersections. 


SOLUTION 


Since August 1998, the city of Boulder has been using 
phoro enforcement technology to enforce traffic laws 
and improve safety at a few designated signalized inter- 
sections. Camera housing costs between $10K and 
$20K depending on site specifics. The Cameras Rent 
for about $2,350 plus another $375 for field mainte- 
nance. The city program for red light running includes 
four photo red light cameras. The photo red light cam- 
eras have been in operation since August 1998. 


The Photo red light cameras were intially located at the 
following intersections: 


* Arapahoe Avenue/28th Street Westbound. 


* Arapahoe Avenue/28th Street Southbound. 


Prepared by Bill Cowern, Transportation Operations. 
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Enforcement cameras are used 
for red light and speed enforcement. 


© Valmont Road/47th Street Westbound. 


¢ Table Mesa Drive/Foothills Parkway West Ramp 
Westbound. 


Two additional intersections were added in 2001: 


© 28th Street/Canyon Boulevard Northbound. 


© 28th Street/Canyon Boulevard Southbound. 


RESULTS 


In rhe thirty months since its inception, the program has 
demonstrated substantial benefit in the reduction of red 
light running at the four locations where it is currently 
deployed. In 1998, after implementation of photo red 
light cameras, there was an average of 69 violations 
daily. In 1999, there was a 9 percent reduction with an 
average of 62 daily red light violations. This imiprove- 
ment increased in 2000 with a 21 percent reduction 
from 1998 to 54 daily red light violations. The first 
quarter of 2001 shows further improvement with a 34 
percent reduction from 1998 levels to an average of 45 
daily violations. Table 1 summarizes these results. 
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Year Average Daily 
Red Light Violations (to 1998) 


1998 69 — 

1999 62 9% 
2000 54 21% 
2001 (1st Quarter) 45 34% 


Table 1. Photo Red Light Enforcement Program. 


An intersection with camera enforcement, 


Staff examined the accident history of intersection 
approaches using the photo red light technology. Prior 
to the cameras, the intersection approaches of west- 
bound Valmont Road at 47th Street and westbound 
Table Mesa Drive at the Foothills Parkway off-ramp- 
RTD driveway both had significant accident rates asso- 
ciated with red hight violations. Since the use of photo 
red light on these approaches began, the accident rates 
have dropped significantly at both locations. Table 2 
details the average accident rates per year at these two 
intersection approaches before and after the use of 
photo red hight technology. 


The two intersection approaches listed in the table were 
chosen to have photo red light enforcement installed 
due to the high numbers of red light violation-related 
accidents that occurred there. At these two intersection 


approaches, red light violation accidents were reduced 


Intersection Approach 


Red Light 
WB Valmont Road at 47th Street 5.8 
WB T.Mesa Drive at FHP off-ramp ek 
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Percent Reduction 


Average Red Light Violation Accidents per Year 


Before Photo After Photo 
Red Light 


Table 2. Historic Red Light Violation Accident Statistics. 


by between 50 percent and 75 percent. These findings 
are consistent with national findings on the accident 
reduction benefits of the photo red light technology. 


The four approaches not listed in the table above are 
located at the intersection of 28th Street and Arapahoe 
Avenue and at the intersection of 29th Street and 
Canyon Boulevard. These approaches did not have a 
significant accident problem of this type prior to or 
during the use of the photo red light technology. 


From the data presented here, the photo red light 
enforcement program had a significant effect of reduc- 
ing the number of accidents caused by red light runners. 
This has a benefit to pedestrians who are more likely to 
sustain fatal injuries in these types of pedestrian/motor 
vehicle conflicts. 


CONTACT 


Bill Cowern 

Transportation Operations Engineer 
City of Boulder 

PO Box 791, Boulder CO 80306 
Phone: 303-441-3266 

Fax: 303-441-4271 

E-mail: CowernB@ci.boulder.co.us 


Difference 
(Percentage Difference) 


-3.1 (-53.4%) 
-3.8 (-74.5%) 
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WEST HOLLYWOOD, CALIFORNIA 


PROBLEM as 


Traffic accidents and congestion due to red light vio- 
lators occurred at intersections in West Hollywood. 


BACKGROUND 


Many locations in West Hollywood have a large amount 
of pedestrian traffic. Kked hght running has been the 
cause of numerous fatal accidents involving motorists, 
passengers, bicyclists, and pedestrians. In fact, red light 
running accidents often have a higher chance of being 
fatal due to the fact that the running vehicles are more 
likely to be traveling at high speeds to race through the 
intersection. The City of West Hollywood began to 
address this problem in 1999. 


Signs inform motorists of intersections where red-light 
photo enforcement ts in place. 


Information provided by Joyce Rooney, City of West | 
Hollywood. ) : | 
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SOLUTION 


The goal of the City’s Photo Enforcement Program is to 
improve traffic safety and pedestrian safety in West Hol- 
lywood by increasing complhance with traffic regulations 
and by reducing traffic accidents and gridlock caused by 
red light violators. West Hollywood residents are very 
supportive of the public safety program and have 
requested specific locations for photo enforcement. 


The City Council approved the photo enforcement 
concept in October 1998 and directed statf to prepare 
and issue a Request For Proposal (RFP). The Trans- 
portation Public Safety both 
endorsed the concept of photo enforcement. The RFP 


and Commissions 


was issued December 29, 1998 with a response deadline 
of January 20, 1999. 


The City recerved a proposal from Lockheed Martin, 
IMS. Pursuant to Califorma Vehicle Code 21455.5, the 
City Council held a public hearing and awarded the 
operation contract to Lockheed Martin, IMS on March 
15, 1999 and approved a two-year agreement with 
Lockheed Martin, IMS. The City Council amended the 
agreement November 6, 2000 by adding cameras and 
intersections and extending the agreement period 
through June 30, 2004. 


The intersections initially selected for photo entorce- 
ment included the following locauons: 

¢ Fountain Avenue at Crescent Heights Boulevard 

* Sunset Boulevard at La Cienega Boulevard. 

¢ Fountain Avenue at Fairfax Avenue. 

° Melrose Avenue at La Cienega Boulevard. 

¢ Fountain Avenue at La Brea Avenue. 

© Beverly Boulevard at Robertson Boulevard. 


In November 2000, che City Council amended the 


agreement by adding cameras at some of the intersections 
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Red light cameras in place at Fountain Avenue. 


and also added intersection locations. Cameras at the two 
folowing locations began operating in July 2001. 


¢ Santa Monica Boulevard and Fairfax Avenue. 


e Santa Monica Boulevard and La Brea Avenue. 


RESULTS 


Intersection selection was determined by staff based on 
accident statistics, violation analysis and intersection 
infrastructure. Prior to the implementation of the pro- 
gram, baseline accident data was established as an aver- 
age from the previous five years for the highest accident 
locations. Actual accident data through August 2000 for 
these same intersections shows that the accident ratio 1s 
lower for four of the locations, the same for one and 
higher for one. The following table shows the number 
of accidents recorded at each of the intersections that 
have had red light cameras installed. The data in Table 
1 suggests that accident rates have been reduced since 
installation of the red light cameras at most of the inter- 


section locations. 


The West Hollywood program statistics show only about 
4 percent of the citations are issued to West Hollywood 


Previous Accident 
Average per year 


Intersection 


Sunset/La Cienega 10 
Fountain/La Brea 4 
Fountain/Fairtax 6 
Fountain/Crescent Heights 

santa Monica/La Brea 

Santa Monica/Fairfax 

Melrose/La Cienega 

Beverly/Robertson 


# Accidents 
April-August 2000 


residents, which indicates that the city has a large 
amount of through traffic. The city 1s small, roughly 5.7 
km2 (2.2 mi2) and is surrounded by the cities of Los 
Angeles and Beverly Hills. 


A successful photo enforcement program will see 
reductions in violations recorded over time. The num- 
ber of actual citations issued is roughly 50 percent lower 
than the number of violations recorded due to techni- 
calities, such as the driver not having a front license 
plate or the driver not being able to be correctly iden- 
titied. Table 2 shows the percentage of violations that 
resulc in actual citations being issued. These results are 
comparable to other cities’ experiences with red light 
camera enforcement programs. 


‘Table 3 shows the number of violations recorded dur- 
ing two time periods, October 1999-June 2000 and 
October 2000-June 2001. These time periods were 
chosen due to irregularities in camera deployment dur- 
ing the other months of those years. One intersection, 
Sunset at La Cienega Boulevards, had irregularities dur- 
ing the tame periods evaluated. This intersection was 
left out of the comparative analysis. Two other inter- 
sections, Santa Monica at La Brea and Santa Monica at 
Fairfax, were also not included because cameras were 
installed there in July 2001, and no comparative data 


was available to evaluate these two intersections. 


Table 3 shows that at all but one analyzed location, the 
number of violations decreased from the first vear of 
camera operation to the next. Overall, of the locations 
analyzed, there was a 15.5 percent reduction in the 


Violations Citations Percentage 
Recorded Issued Issued 


18,897 47% 
sept 2000-Aug 2001 31,564 18,360 52% 


June 1999-Aug 2000 39,907 


Table 1. Violations and citations before and after the red 
lignt cameras were installed. 


# Accidents 
september 2000-July 2001 


Table 2. Accidents before and after the red light cameras were installed. 
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Intersection Directions Violations Recorded Change In 
Enforced October 1999-June 2000 October 2000-June 2001 Violations 


Fountain/La Brea Z 9,384 8,048 -14.2% 
Fountain/Fairfax a Seco 2,498 -32.2% 
Fountain/Crescent Heights 4 3,680 3,030 Ltd 
Melrose/La Cienega 3 afi 1 3,009 +2.6% 
Beverly/Robertson 2 Sm ger 3,074 -18.2% 


TOTAL 24,27 / 20,519 shen: 


Table 3. Number of violations recorded oefore and after the cameras were installed. 


number of violations recorded. It is important to note 
thac part of che reduction in the number of violations 
recorded is due to construction activities along Santa 
Monica Boulevard during the winter of 2000 and 
spring ot 200]. This construction had the effect of 
reducing traffic volumes on surrounding streets because 
three major intersections were closed to all trathe for 
various weeks. However, it is very likely chat the red 
light cameras did discourage drivers trom running red 
lights enough to create a downward trend in violauens 


seen in the table above. 


CONTACT 

Joyce Rooney 

City of West Hollywood 

8300 Santa Monica Boulevard 
West Hollywood, CA 90069 
Phone: (323) 848-6400 
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HALIFAX, NOVA SCOTIA 


Advance Yi ) 


PROBLEM an 


Crosswalks on streets with multilane, uncontrolled 
approaches are often associated with a type of high- 
energy pedestrian crash termed a multiple threat 
crash (Snyder, 1972; Zegeer, et. al., in press). Multi- 
ple threat crashes involve a vehicle in one lane stop- 
ping to allow a pedestrian to cross the street while the 
driver of an oncoming vehicle travelling in the same 
direction, in an adjacent lane, strikes the pedestrian. 
A major factor contributing to this kind of crash is the 
fact that the yielding vehicle stops (or slows) too close 
to the crosswalk, screening the pedestrian from the 
view of another motorist fast approaching in the lane 
that the pedestrian is crossing next. 


BACKGROUND 


Problems with screening and muluple threat situations 
have always been a safety issue on urban streets and high- 
ways, and some rural roads. For example, buses and 
trucks have always been capable of totally screening the 
pedestrian, however the popularity of ever larger sport 
utility vehicles and minivans has increased the percent- 
age of vehicles on the road that can completely screen 
the view of pedestrians crossing the street. Moreover, 
children and persons of short stature can be completely 
screened by even small- or medium-sized passenger cars. 


Traditionally, crosswalks have been painted to increase 
pedestrian safety and level of service, where previously 
legal crossing arcas were unmarked. Zegeer, Stewart, and 
Huang (in press) compared 1000 marked and 1000 
unmarked crosswalks in 30 U.S. cities. They observed no 
significant difference in crashes between marked and 


se tre ee ee oH He - oe _— es ee 


Prepared by Ron Van Houten, Ph.D., Center for 
Education and Research in Safety, Dartmouth, 
Nova Scotia. 
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unmarked crosswalks with one exception: crosswalks on 
miultilane roads which are not controlled by a traffic sig- 
nal or stop sign were associated with significantly more 
crashes than unmarked crosswalks if the road had an 
average daily traffic volume (ADT) above 12,000. It has 
been suggested that marking crosswalks can lead to a 
false sense of security (Herms, 1972). However, behav- 
ioral data collected before and after crosswalks were 
installed at a number of sites contradict this hypothesis. 
These data show that marked crosswalks were associated 
with somewhat higher levels of pedestrian observing 
behavior by motorists and somewhat lower driving 
speeds (Knoblauch, Nitzburg, & Seitert, 1999). 


Zegeer et.al. (in press) found that the greatest difference 
in pedestrian crash types between marked and 
unmarked crosswalks involved multiple threat crashes. 
This makes sense because multilane roads with a high 
ADT are more likely to have cars approaching in adja- 
cent lanes than roads with a low ADT, and therefore, 
provide greater exposure for multiple threat crashes. 
Zegeer et. al. recommended that marked crosswalks 
should not be installed alone on multilane roads with a 
ngh ADT. Instead crosswalks should be enhanced with 
other trathe enginecring unprovements. 


SOLUTION 


One treatment that addresses the issue of multiple-threat 
crashes 1s the use of yield markings placed 10-15 m (30- 
50 tt) in advance of the crosswalks along with a“ YIELD 
HERE TO PEDESTRIANS” sign placed adjacent to 
the markings. Data show that this treatment can pro- 
duce a marked reduction in multiple threat conflicts. 


Prior research (Van Houten, 1988; Van Houten & 
Malenfant, 1992, Van Houten, McCusker, and Malen- 
fant, in press) has demonstrated that the use of advance 
stop lines or yield markings in conjunction with signs 
directing motorists to yield 15 m (50 ft) in advance of 
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A YIELD HERE TO PEDESTRIANS sign. 


the crosswalk will reduce motor vehicle/pedestrian 
conflicts and increase motorists yielding to pedestrians 
at multilane crosswalks with an uncontrolled approach. 


When motorists yield in advance of the crosswalk, they 
enhance pedestrian safety in three ways. First, the yield- 
ing vehicle does not screen the view ot motorists in the 
pedestrian’s next lane of travel. Second, they reduce the 
likehhood that a vehicle travelling behind the yielding 
vehicle will cross the centerline to pass it striking the 
pedestrian. Third, they reduce the chance that an inat- 
tentive driver who strikes the yielding vehicle from 
behind will push it into the pedestrian. 


In a recently completed study conducted in Halifax, 
Nova Scotia, Canada, 24 crosswalks were randomly 
assigned to a treatment or control condition. Following 
a baseline measurement period, twelve of the streets had 
advance yield markings and the “YIELD HERE TO 
PEDESTRIAN” sign installed, 7-20 m (23-65 ft) in 
advance of the crosswalk. The remaining half of the 
crosswalks remained in the baseline condition and 
served as control sites. Each of the streets used in the 
study included multiple travel lanes in both directions 
or multiple lanes on a one way street. The posted speed 
lnmit was 48 km/h (30 mi/h), yet accual speeds were 
higher on some streets, up to 65 km/h (40 mi/h). Street 
settings included urban and suburban contexts. 
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The study cost was $25,000 and was funded by the Hal- 
ifax Regional Municipality and Province of Nova 
Scotia. To ensure unbiased road user behavior, no pub- 


lic outreach or education was conducted. 


RESULTS 


The sign and markings increased the percentage of 
motorists yielding to pedestrians and decreased the per- 
centage of motor vehicle/pedestrian conflicts at all 12 
sites. For the control crosswalks, driver-yielding behav- 
ior remained almost unchanged between the before- 
and after-treatment measurements. However the per- 
centage of drivers who yielded to pedestrians at cross- 
walks with the added sign and markings increased from 
around 70-75 percent to around 80-85 percent. Fur- 
ther, vehicle-pedestrian conflicts remained nearly con- 
stant for the control sites but declined from about 10 to 
15 conflicts per 100 crossings to under 5 conflicts per 
100 crossings at the treatment sites. 


Follow-up data collected six months after the markings 
and signs were introduced show no reduction in treat- 
ment effectiveness. These data are in accord with pre- 
vious findings, which show that effects are maintained 


over time. 


The success of the “YIELD HERE TO PEDESTRI- 
AN” sign and advanced stop bar is underscored by the 
decision of the local government to retain the treat- 
ments installed for the study. While a formal user opin- 
1011 survey was not conducted, data collectors and study 
principals received favorable reactions from roadways 
users and more people were aware of multiple threat 


crashes and conditions. 


CONTACTS 


Dr. Ron Van Houten 

Director of Research 

Center for Education and Research in Safety 
17 John Brenton Drive 

Dartmouth, Nova Scotia 

CANADA B2X 2V5 

Phone: (902) 434-6274 

F-mail: rvh@cers-safety.com 

Web: www.cers-Safety.com 


Dave McCusker 

Director of Transportation 
Halifax Regional Municipality 
Phone: (902) 490-6696 
Halifax, Nova Scotia, Canada 
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BELLEVUE, WASHINGTON 


PROBLEM ne eo 


Excessive vehicle speed is a top complaint received 
by transportation departments, and one of the pri- 
mary contributors to both vehicular and pedestrian 
crashes. Although agencies may have a number of 
tools available for addressing speeds, effective edu- 
cational tools may be hard to come by. 


BACKGROUND 


Protecting and preserving neighborhood livability is a 
priority for the City of Bellevue. In 1985, the City 
developed and implemented a Neighborhood Traffic 
Calming Program to address citizen concerns with 
excessive vehicle speeds, cut-through traffic, accidents 
and pedestrian safety. Bellevue’s experience has shown 
that the majority of speeders in a neighborhood are the 
residents themselves. Although engineering and enforce- 
ment measures are important to curtail speeding, one of 
the keys to reducing vehicle speeds is changing driver 
behavior. To this end, the City’s Police and Transporta- 
tion Departments partnered to educate the community 


on traffic safety basics, cluding pedestrian safety. 


Excessive vehicle speed was the number one complaint 
received by the City’s Transportation Department. 
Although Bellevue has a number of tools in its toolkit 
for addressing speeds, the City is always looking for new 
and imnovative approaches to addressing this ongoing 
concern. In 1990, the City found a success story from 
a police agency in southern California, experimenting 


with a new technique—a radar trailer. This new tech- 


nique appealed to the City, and a pilot program began. 
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SOLUTION 


A radar trailer is a selfcontained portable trailer that 
houses a radar unit and reader board. As a vehicle pass- 
es the trailer, the vehicle’s speed ts detected by the radar 
unit and displayed on the reader board. The idea is to 
bring a motorist’s attention to the speed they are travel- 
ing and how it compares to the posted speed limit. 
With the help of its electronics staff, the City purchased 
and constructed its first radar trailer. The next step was 
to select locations throughout the City for its pilot pro- 
gram, which included both neighborhoods streets and 
streets in school zones. Typical speed limits on these 
local and collector streets were 40 km/h (25 mi/h), or 
32 km/h (20 mi/h) in the school zones. 


Prior to setting our the trailer, speed studies were con- 
ducted at several sites and used as the baseline for deter- 
mining the effectiveness of this new tool. Each morn- 
ing, the radar trailer was placed by the Police Depart- 
ment’s Parking Enforcement Officer and picked up 
each afternoon, taken back to the City for storage and 
battery recharging. 


Two weeks following placement of the radar trailer, the 
Police Department conducted target speed enforce- 
ment. This approach provided residents with an oppor- 
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tunity to correct their driving habits and reduce their 
speed before cnforcement began. 


The initial cost of purchasing equipment and building 
radar trailer was approximately $6,000 in 1990, Since 
that ame. che popularity of these umes has increased, 
and manufacturers are now producing them for pur- 
chase. Today's costs range between $7,000 and $10,000, 
depending on the units features. Funds from the 
Neighborhood Traffic Calming Program were used to 
fund the project. 


RESULTS 


Phe cammunity response to the radar trailer pilot proj- 
ect was extremely positive. As evidence of this support, 
many residents and neighborhood groups requested 
radar trailers in other neighborhood locations through- 
out Bellevue. Over the past ten years, trailers have been 
used as a tool for addressing vehicle speeds in residen- 
tial neighborhoods, When citizens request a trailer, 
they are placed on a hist and are responded to on a first- 
come, first-serve basis. At times, this creates a backlog 
of up to three months tor placement. To meet this high 
demand, the Citv has partnered with local tow-compa- 
mes to donate their time and help move the trailers 
around Bellevue. 


In addition to their popularity, the radar trailers helped 
reduce vehicle speeds. Speeds were collected at several 
of the pilot sites before, during and after placement of 
the radar trailer. The results showed that vehicles trav- 
eled 5-8 kin/h (3-3 mi/h) slower than before the unit 
was placed in-service. Several days tollowing the place- 
ment, vehicle speeds increased shghtly. However, when 
adding the element of enforcement vehicle speeds again 
decreased. Though the trailers were most effective 
when they were u7 place, yet they reduced speeds and 
continue to uicrease the safety of pedestrians traveling 
along and cressing streets in the neighborhoods and 


school zones ot Bellevue. 


CONTACT 


Karen Gonzalez 

Neighborhood Programs Manager 
City of Bellevue 

301] 116th Avenue SE, Suite #150 
Bellevue, WA 98005 

Phone: 425-452-4598 

E-mail: kgonzalez@ci.bellevue.wa.us 
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PHOENIX, ARIZONA 


Neighborhood Speed 


PROBLEM a= 


Speeding on neighborhood streets and the resulting 
safety hazards for pedestrians were a concern for 
many Phoenix residents. Documenting the incidence 
of speeding was needed to increase education about 
the problem and to Support future speed manage- 
ment measures such as traffic calming. 


BACKGROUND 


In many neighborhoods, the failure of motorists to obey 
posted speed limits is a major concern for pedestrian 
safery. The relationship between pedestrian injuries and 
fatalines and motor vehicle speeds has been well docu- 
mented. The faster a motor vehicle ts traveling when it 
hits a pedestrian, the greater the likelihood of a pedes- 
trian fatality. The following chart from the United 


85% 


45% 


15% 


65 km/h 
40 MPH 


50 km/h 
30 MPH 


Pedestrians’ chances of death if hit by a motor vehicle. 
Source: Killing Speed and Saving Lives, UK 
Department of Transportation. 


tad 


Prepared by Jeff Olson, R.A., Trailblazer. 
Information provided by Mike Cynecki, City of Phoenix. 
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Kingdom Department of Transportation report “Killing 
Speed and Saving Lives” indicates this relationship: 


Because speeding motorists and local pedestrians are 
often residents of the same neighborhood or adjacent 
communities, education and enforcement activities can 
be part of a local initiative tor speed reduction. If 
motorist speeds can be kept within posted speed limits 
through these programs, the potential exists for improv- 
ing pedestrian safety without capital construction. Sev- 
eral communities, including Kirkland, Washington; San 
Jose, California; and Phoenix, Arizona have developed 


local responses to this issue. 


SOLUTION 


Neighborhood Speed Watch (NSW) programs provide 
residents with hand-held radar guns and ask them to 
record speeds, makes, models, and license plate numbers 
of vehicles that are speeding in the neighborhood. This 
can be done in conjunction with placing radar speed 
trailers in the field and as part of a broader community 
traffic safery campaign. Local law enforcement then sends 
warning letters to owners of the oftending vehicles, 
advising them of the posted speed limits and neighbor- 
hood concerns with speeding. Advantages include the 
potential for reducing the number of law enforcement 
responses to complaints of speeding and the involvement 
of the community in local trattic safety solutions. 


RESULTS 


In Phoenix, neighborhood speed watch programs have 
had marginal lasting impacts on 85th percentile speeds. 
Data provided tor 1999 report provide the following 
overview: 


The use of residents in community involvement and 
understanding of safety issues may be more important 
than the measured results in this case. Since the appli- 
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PHOENIX, ARIZONA NEIGHBORHOOD SPEED WATCH DATA 
LOCATION 85 PERCENTILE SPEED (mi/n) VOLUMES (VEHICLES/DAY) COMMENTS 


BEFORE / AFTER BEFORE / AFTER 
Yo CHANGE % CHANGE 
71st Avenue Rise gols 1,OlG-4 737 Speeds Tend to Return to Prior Levels 
0 -27 


Campbell Ave 
East of 71st 39739 878 / 861 Speeds Tend to Return to Prior Levels 


0 -2 
Campbell Ave 
West of 71st S073 940/970 Speeds Tend to Return to Prior Levels 
-8 +3 
Utopia Road 6 ae meee: 993487 2 Most Violators Non-Local 
+3 -12 
24th Street 41/40 8,403 /9189 Most Violators Non-Local 
-2 +9 
Source: USDOT, Traffic Calming: State of the Practice, p.234. 


Table 1. Speed data before and after implementation of the neignbor speed watch programs. 


cation of NSW programs is labor intensive, radar speed 
trailers and photo radar may prove more effective as 
community entorcement tools, bur long term gains 
using these methods may also be difficult to achieve. 
Since the City Council started to subsidize trathe calm- 
ing, NSW is now used sparingly by residents in 
Phoenix. Speed humps are now the primary speed 
controlling request among residents. 


The experience of NSW programs can provide support 
for the use of physical traffic calming measures for 
neighborhood speed management. While NSW can be 
a useful part of a community initiative, the labor costs 
and the ongoing need to maintain the program linit its 
overall effectiveness. Traffic calming installations, which 
may require a potennally higher mitial cost, can provide 
long-term speed reductions and reduce the labor costs 
associated with trattic law enforcement. 


CONTACT 

Mike Cynecki 

City of Phoenix 

Street Transportation Department 
200 West Washington Street 
Sixth Floor 

Phoenix, AZ 85003 

Phone: (602) 262-7217 

Email: mikecynecki@phoenix.gov 


REFERENCES 
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Implementation and Resources 
co Chapter 
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Getting Started Web Sites 
Construction Strategies Guides, Handbooks and References 
Funding 
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Communities are asking that motor vehicle speeds be 
reduced on their neighborhood streets, that streets be 
made accessible to persons with disabilities, and that 
streetscapes be inproved to make them more inviting 
to pedestrians. Some of the most important issues to 
the public are safety, access, and aesthetics. This chap- 
ter discusses some of the issues related to setting prior- 
ities and implementing needed pedestrian improve- 
ments. 


GETTING STARTED 


“Getting started” can be daunting—the needs are 
overwhelniing, resources are scarce, and staff time 1s 
limited. Every community is faced with the questions 
of “Where do I start?” and “How do I get going?” 
While it is not the intent of this guide to provide an 
exhaustive discussion of implementation strategies, 
some direction is useful. 


PRIORITIES 


Since all pedestrian needs will not be able to be 
addressed immediately, project priorities need to be 
established. To create priorities requires several pro- 
vrain objectives: 


* Safety— One objective should be to reduce the 
number and severity of crashes involving pedestri- 
ans. To accomplish this wall require: (1) a good 
understanding of the types of crashes that are 
occurring in your community, and (2) application 
of appropriate countermeasures to address these 
crashes. The information provided in this guide is 
intended to help select the countermeasures that 
will be most effective in addressing selected types of 
crash problems. 


¢ Access— A second objective should be to create an 
accessible conimunity where all pedestrians, includ- 


ing those with disabilities, can reach their desired 
destinations. Typically, this begins with being able 
to walk safely along streets (1.e.. sidewalks) and 
Across streets at intersections and other appropriate 
locations. 


¢ Aesthetics— It is not enough to simply have a safe, 
accessible community—it should also be an aesthet- 
ically pleasing place to live and work. Landscaping, 
lighting, and other pedestrian amenities help create 
a “‘livable community” and should be considered 


when making pedestrian improvements. 


ONE STEP AT A TIME 


To create a safe, walkable community, take one step at 
a time. Sidewalks, curb bulb-outs, and other pedestrian 
improvements are installed intersection by intersection, 
block by block. Individually, they do not create a sate, 
livable community. Collectively, they create the infra- 
structure needed for a great place to work, play, and do 
business. In other words, the whole pedestrian system 
is greater than the sum of its parts. 


COMMUNITY CONCERNS 


Be very sensitive to community concerns. Public par- 
ticipation will build community pride and ownership 
that is essential to long-term success. Some of the 
problems identified in this guide will not be an issue 
in your community and some of the tools may be per- 
ceived as too expensive (at Jeast initially). There proba- 
bly will be measures that your community puts on 
hold tor a few years until a community consensus 1s 
reached. Conversely, there probably will be measures 
that your community would like to pursue that are 
not even mentioned in this planning guide. 
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DELIVERABLES 


[t is very important to produce immediate deliverables 
that people can see. For example, a new section of 
sidewalk or a freshly painted crosswalk 1s visible, while 
a transportation plan is a paper document that may 
never be seen or appreciated by the public. To keep its 
momentum, a program needs some “quick wins.” 
Vhey create the sense that something is happening and 
that government 1s responsive. 


ADDITIONAL RESOURCES 

The Walkability Checklist can quickly identify some of 
the more obvious deficiencies in your community. 
http://www.rwyforg/news/video/walkabilityT Vjhtml 


Another useful tool to get things started is to host a 
walkability audit in your community. 


http://www.walkable.org/services/weaudit.htm 


Access issues: A good introducuon to accessibility and 
universal design. 
http://www.thwa.dot.gov/environment/bikeped/acces 
s-1.htm 


A more comprehensive set of guidelines for achieving 
full accessibility from the US Access Board: 
htep://www.access-board.gov/news/prowaac.htm 


Aesthetics: California’ Local Government Commission 
has some great resources on street design and livability. 
http://www.lgc.org/transportation/street. html! 
hetp://www.lgc.org/center/index. html 
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CONSTRUCTION STRATEGIES 


There are many ways to accomplish projects. Be cre- 
ative; take advantage of opportunities as they present 
themselves. Here are some suggestions: 


REGULATION OF NEW DEVELOPMENT 

AND REDEVELOPMENT 

Developers can be required to install public infrastruc- 
ture such as sidewalks, curb ramps, and traffic signals. 
In addition, zoning requirements can be written to 
allow for or require narrower streets, shorter blocks, 
and mixed-use development. Encouraging developers 
and community Icaders to focus on basic pedestrian 
needs will benefit the community and increase the 
attracuveness of the developments themselves. 


ANNUAL PROGRAMS 

Consider expanding/initiating annual programs to make 

small, visible improvements. Examples include sidewalk 

replacement programs, curb-ramp programs, annual 

tree-planung programs, etc. This creates momentum 

and community support. Several considerations should 

be made when developing these programs: 

* Give priority to locations that are used by school- 
children, the elderly, chose with disabilities, and 
locations that provide access to transit. 


¢ Consider giving preference to requests from neigh- 
borhood groups, especially those that mect other 
priorities, such as addressing a crash problem. 


¢ Evaluate your construction options. Consider hav- 
ing city crews do work requested by citizens to 
provide fast customer service while bidding out 
some of the staff-generated projects. 


CAPITAL PROJECTS 

“Pigegvbacking” pedestrian improvements onto capital 
projects 1s one of the best ways to make major 
improvements in a conununity. Sidewalks, pedestrian 
ramps, landscaping, lighting, and other amenities can 
be included in road projects, utility projects, and pri- 
vate construction in public rights-of-way (e.g., cable 
television, high-speed fiber optics, etc.). To accomplish 
this, there are several things that can be done: 


¢ Contact all State and regional agencies, and local 
public and private uulities that do work in public 
rights-of-way. Secure their 5-year project plans as 
well as their long-range plans. Then, work with 
them to make sure that the streets are restored in 
the way that works for your city. 


¢ Look internally at all capital projects. Make sure that 
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every opportunity to make Improvements is taken 
advantage of ar the time of construction. 

¢ Consider combing small projects with larger capi- 
tal projects as a way of saving money. Generally, bid 


prices drop as quantities increase. 


PUBLIC/PRIVATE PARTNERSHIPS 

Increasingly, public unprovement are realized through 
public/private parmerships. These parterships can 
take many forms. Examples melude: Community 
Development Corporations, neighborhood organiza- 
tions. grants from foundations, direct industry suppore, 
and involvement of individual ciazens. In fret, many 
pubhe projects, whether they are traffic-calming 
nnprovements, street trees, or the restoration of his- 
toric buildings. are the result of individual people get 
ting involved and deciding to make a difference. This 
involvement doesn’t just happen, it needs to be 
encouraged and supported by local governmental 


authorities. 


ADDITIONAL RESOURCES 

Cities such as Seattle, WA, Portland, OR, and Cam 
bridge, MA, have adopted plans and procedures to 
ensure that pedestrian niprovements become a routine 
accivity In new developnicnl projects, reconstruction 
work, and retrofits. 

City of Cambridge 
http://www-eencambridge.ma.us/~CD))/enviro- 
trans/walking/indes hel 

City of Portland 

http: /,Avww.trans.c1.portland.or.us/pedestrians/ default, 


htm 


City of Seatele 
hetp://www.seatde.gov/ transportation /pedestrian. hon 


FUNDING 


Pedestrian projects and programs can be funded by 
federal, State, local, private. or any combination of 
sources. A summary of federal pedestrian funding 
opportumities can be viewed at 

http://www.thwa, dot.gov/environment/bikeped/bp- 
broch.htn#tunding. Conmnunities that are most suc- 
cessful at securing funds often have the following 


ingredients of success: 


¢ Consensus on Priorities— Connnunity consen- 
sus on what should be accomphshed mereases the 
likehhood of successtully funding a project. A 
divided or uninvolved community will find it more 
difficult to raise funds than a community that @ives 
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broad support to pedestrian unprovement programs. 


* Dedication— Funding a project is hard work; usu- 
aly, there are no shortcuts. [t usually takes a great 
amount of effort by many people using multiple 
funding sources to complete a project successfully, 
Be aggressive: apply for many ditferent community 
grants. While professional grant-writing specialists 
can help, they are no substitute for community 
involvement and one-on-one contact (the “people 
part. of fund raising). 


- Spark Plugs (Change Agents)— Successful proj- 
ects typically have one or more “ean do” people in 
the right place at the right tame, whe provide che 
eneTyy and vision to see a project through, Many 
successful “can do” pohincians get their start as sue- 


cessful neighborhood activists. 


¢ Leveraging— Funds, once secured, should always 
be used to leverage additional tunds. For example, a 
grant trom a local toundation could be used as the 


required mnatch for a Transportation Equity Act tor 


the 2 ist Cencury CP A-21 | 1 iibanecimciir omit, 


ADDITIONAL RESOURCES 

America Walks, a national coalition of pedestrian advo- 
cacy groups, has developed a variety of resources that 
focus on results and puplementation. 


http: //wwwamericawalks. org/resources/index. bon 
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WEB SITES 


There are dozens of web sites that contain information 
on pedestrian safetv and mobility. The Pedestrian and 
Bieyele Information Center (PBIC) maintains an up- 
to-date list of national and international government 
agencies, state and local government agencies, protes- 
sional organizations, advocacy groups, and other sites 
as listed in the following sections. Refer to 
http://www.walkinginfo.org/links for the latest infor- 
mation. 


GOVERNMENT AGENCIES AND OFFICES 


Danish Road Directorate 
http://www. veydirektoratet.dk/roaddirectorate.asp? 
page=dept&objno= 1024 

Federal Highway Administration (FHWA) 
htep://www.fhwa.dot.gov 

FHWA Office of Highway Safety 
hetp://safety.fhwa.dot.gov 

FHWA/NHTSA National Crash Analysis Center 
http://www.neac.ywu.edu 

House Committee on Transportation and Infrastructure 
http://www. house.gov/ transportation 


National Highway Traffic Safety Administration 
(NHTSA) 
http://www.nhtsa.dot.gov 


Transportation Association of Canada 
htep://www.tac-atc.ca 


US. Architectural and Transportation Barriers Compli- 
ance Board (Access Beard) 
http://www.access-board.gov 


U.S. Department of Transportation (U.S. DOT) 
hetp://www.dot.gov 


GOVERNMENT PROGRAMS AND INITIATIVES 

FHWA Bicycle and Pedestrian Program 
http://www. fhwa.dot.gov/environment/bikeped 

[HWA Pedestrian and Bicycle Safety Research Page- 
http://www.tthre.gov/satety/pedbike/pedbike. htm 

FITWA Pedestrian/Bicyclist Crash Analysis Tool (PBCAT) 
http:// www.walkinginfo.org/pe/pbeat.htm 

NHTSA Fataliry Analysis Reporting System (FARS) 
heep://www-tars.nhtsa.dot.pov/main.cin 

NHTSA Pedestrian Satety Toolkit Resource Catalog 
http: //satety. fhwa.dot.gov/tourthlevel/pdf/G014- 
031 ResourceCatalog.pdf 
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NHTSA Pedestrians, Bicycles, and Motorcycles Pages 
http://www. nhtsa.dot.gov/people/injury/ 
pedbimot/ped 
http://www.nhtsa.dot.gov/people/injury / 
pedbinot/bike 
http://www.nhtsa.dot.gov/people/injury/ 
pedbimot/motoreycle 

Oftice of Highway Safery Pedestrian/Bicyclist Safety 
Program 
http: //safety.fhwa.dot.gov/programs/ped_bike.htm 


Pedestrian and Bicycle Information Center (PBIC) 
Web Sites 
http://www.pedbikeinto.org 
http://www. walkinginto.org 
http://www.bicyclinginto.org 
http://www. pedbikeimages.org 
http:// www.iwalktoschool.org 
http://www.walktoschool.org 


Pedestrian Safety Roadshow 
http://satety.fhwa.dot.gov/roadshow/ walk 


Transportation Equity Act tor the 21st Century (VEA-21) 
http://www. fhwa.dot.gov/tea?2 | 

Walkability Checklist 
http://www.rwyforg/news/ video/ 


walkabilitv TV.jheml 
PROFESSIONAL ORGANIZATIONS 


American Association of State Highway and Trans- 
portation Ofhicials (AASHITO) 
http://www. transportation.ory/aashto/home.nst/ 
FrontPage 


American Planning Association (APA) 
hetp://www.planning.org/ 

American Public Works Association 
http://www.apwa.net/ 

American [rathe Satety Services Association 
htep://www.atssa.com/ 

Association of Pedestrian and Bicycle Professionals 
(APBP) 
http://www.apbp.org/ 

Bicycle Federation of America/ National Center tor 
Bicycling and Walking 
http://www.bikewaik.org/ 

Human-Powered Lransportation Committee of the 
American Society ot Civil Engineers 
http://www.ascehpt. hontestead.com/ 

Institute of Transportanon Engineers 
http://www. ite.or/ 
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League of American Bievclists 
herp://www, bikeleague.org/ 

National Center for Bicycling and Walking 
heep://www. bikewalk org/ 

Nacional Safeey Council 
hetp://www.nse.org/ 

Partnership tor a Walkable America 
htep://www.walkableamerica.org 

Transportation Research Board 
http://www.trb.org/ 

OTHER ORGANIZATIONS (INCLUDING ADVOCACY 

ORGANIZATIONS) 

AAA Foundation tor Traftic Safety 
http:/ /www.aaatoundation.org/home/ 

America Walks 
http: //wwwamericawalks.org 

American Couneil of the Blind — Pedestrian Satety- 
http://wwwacb.org/pedestrian 

Bievele Llelmet Safety [nstture 
hep: //www.bhstorg 

Better Environmentally Sound Transportation 
littpi7 away best. be.ca 

Chainguard — Bicyele Advocacy Online 
hetp://probicycle.com/ 

Conservation Law Foundation 
hetp://www.clf.org 

Massachusetts Bievele Coalition 
heep://wwwinassbike. ore 

National Transportation Enhancements Clearinghouse 
http://www.enhancements.org 

Partnership for a Walkable America 
hetp://wavwwalkableamenc¢;a.org 

Pedestrians Educating Drivers on Satety, Ine. (PED S) 
http://www. peds.org 

Rails to Trails Conservancy 
hetp://wwwerailtrails org 

Surface Transportation Policy Project 
http:// wavw.transact.org 

Transportation Alternatives Cinzens Group (New York 
Cuty Area) 
hetp://www.transalt.org 

Travis County (Ausun, TX) SuperCycelist Project 
hetp://www.cLaustin.tx.us/bicycle/super.htem 

Tri-State Transportation Campaign (New York/New 
Jersey/ Connecticut) 


http:/ /wwwetstc.org 


Vermont Bievele and Pedestrian Coalition 
hetp://www.vtbikeped.org 

Victona Poley Inscirute 
http://www. vtpiorg 

WALK Austin 


http: //wwwiie.com/~smin/ walk 


Walkable Commniunities, Ine. 


heep://wwwiwalkable.org/ 


LOCAL/STATE SITES 


City of Boulder, CO, Transportation Planning 
hetp://www3.ci.boulder.co.us/publicworks/depts/ 
transportation. html 


City of Cambridee, MA, Environmental and Trans- 
portanon Division 
hep://www.cambridgema.vov/~CDD/enviretrans 

City of Pordand, OR, Pedestrian Transportation Program 
http://www. trans.c1.portiand.or.us 


City of Tallahassee, FI. Bieyele and Pedestrian Program 
hetp://taleov.com/citydh/planning/crans/bikeped/ 
cransbp, hen! 


Florida Department of Transportation Pedestrian and 
Bicycle Safety Program 
http://www. dot.state.flus/Satety/ped_bike/ped_h 
ike. htm 

Missouri Departinent of Transportation Bieyele/ Pedes- 
trian Program 
http:/Awwwanodot.state.mo.us/othertransporta- 


tion /bicyclepcedestriangeneralinformation. btm 
Mantgomery County, MD, Residential Traffic-Calim 

ing Program 

http://www.dpwt.com/ TrattPkg) iv/ triage. hom 
New York City Department of Transportation Pedes- 

trian Information 

http:/Awwwenyc.gov/heml/dot/home.hunl 


Oregon Deparnuent of Transportation Bicycle and 
Pedestrian Program 
hetp://www.odor.state.orus/techserv/bikewalk/ 

Wisconsin Department of Transportanion Bievele and 
Pedestrian Information 
htep://www.dot.wisconsin. gov /modes/ 


pedestrian ht 


PEDESTRIAN AND BICYCLE LINK PAGES 

Bievele advocacy websites provided by Chainguard- 
hetp://prolnevele.com/muaimnet.honl 

Bicycle education and safety sites provided by Chamguard 
hetp://probievele.coni/maimedu. html 
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Bicycling sites provided by Cyber Cyclery 
http://www.cyclery.com/directories 


Pedestrian and bicycle sites provided by TransAct 
http://www.transact.org/issues/intro_hss.asp 


Pedestrian issues and organization provided by PEDS 
http://www.peds.arg/links.htn 


State bicycle laws provided by Bicycle Coalition of 
Massachusetts 
http://www.massbike.org/bikelaw 


PEDESTRIAN AND BICYCLE STUDIES AND 
STATISTICS 


Bike Plan Source Hot Topics provided by Tracy- 
Wilhams Consulting 
http://www,bikeplan.coni/traxg.htm 


BTS National Transportation Library Links to 
Bike/ Pedestrian Transportation Research 


http://www. transtats.bts.gow/ Databases.asp- Mode_ 


[ID=7&Mode_Desc=Bike/Pedestrian&Subject_ID 
2=0 


Bureau of ‘Lransporration Statistics 
http://www. bts.gov 


Consumer Product Safety Commission Recreational 
Safety Publications 
http://www.cpsc.gov/cpscpub/pubs/rec_sfy. html 


National Bicycling and Walking Study Five-Year Status 
Report 
http://www.fhwa.dot.gov/environment/bikeped/s 
tudy.htm 


Nationwide Personal Transportation Survey 
http://www. fhwa.dot.gov/policy/ohpi/ nhts/index 
htm 


Northwestern University Trafic Institute 
hetp://server.tratfic.northwestern.edu/ 


PedSMART — Application ITS Technology to Pedes- 
trian Safety 
http://www. walkinginfo.org/pedsmart/home.htm 
University of Michigan Transportanon Research Institute 
htetp://www.umich.edu/~industry/pedvis.html 
University of North Carolina Highway Safety 
IXesearch Center 
http://www.hsre.unc.edu/ 
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GUIDES, HANDBOOKS AND 
REFERENCES 


There are a significant number additional resources 
related to the topic of pedestrian safety and mobility. 
Provided in clus section are many of the national and 
international guides, practitioner handbooks, research 
reports. and other general references. 


DOMESTIC GUIDES AND HANDBOOKS 


American Association of State Highway and Trans 
portation Officials, A Policy on Geometric Design of 
Highways and Streets, Washington, DC, 2001. 


American Association of Srate Highway and ‘Lrans 
portation Officials, Guide for the Development of 
Bicycle Facilities, Washington, DC, 1999, 


American Association of State Highway and Trans- 
portation Officials, Guide Specifications for Bridge 
Railings, Washington, DC, 1989. 

Amicrican Association of State Highway and Trans- 


portation Officials, Roadway Design Guide. 3rd kadi- 
tion, Washington, DC, 2002. 


American Association of State Highway and Lrans- 
portanon Officials, Standard Specifications for High- 


way Bridges, p7th Edition, Washington, DC, 2002. 


American Planning Association, Bicycle facility Plan- 
ning, Planning Advisory Service Report 459, 
Chicago, IL, 1995. 


Axelson, PW., D.A. Chesney, DLV. Galvan, J.B. 
Kirschbaum, PE. Longmuir, C. Lyons, and K.M. 
Wong, Designing Sidewalks and lrails for Access, Part I 
of Hs Review of Existing Guidelines and Practices, 
Federal Highway Adnumistration, Washington, DC, 
1999, available online at http://www.thwa.dot. 
gov/environment/bikeped/access- 1 hrm, accessed 
June 10, 2004. 


Bowman, B.L., J.J. Fruin, and C.V. Zegeer, Handbook on 
Planning, Design, and Maintenance of Pedestrian Facil- 
ities, Report No. FHWA-IP-88-019, Federal 
Highway Administration, Washington, 13C, March 
L989, 

Federal Highway Adnunistration, Jniplementing Pedestii- 


an dinproventents at the Local Levef, Washington, DC, 
1998, 

Federal Highway Administration, Vernal on Cniform 
Traffic Control Devices for Streets aud Highways, Wash- 
ington, DC, 2003, available online at 


http://muted.thwa.dot.gow. accessed August 2, 
2004, 
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Federal Highway Administration, Pedestrian /Bicyclist 
Safery Resource Set (CI-ROM), Report No. 
FITWA-SA-00-005, US. Department of Trans- 
portation, 2000, available online at 
http: //satety. fhwa.dot.gov/fourthlevel/newprod. htm 
Feet accessed April 24, 2004. 

Federal Plighway Adiumistration, Priorities and CGuide- 
Hues for Providing Places for Pedestrian to Walk Alone 
Streets aud [ighivays, Washington, DC, September 
[oe 1 OU (rat, 


Florida Departinent of Transportation, Florida's Pedes- 
trian Planing and Design Crutdelnies, Tallahassee, FL. 
199, 


Florida Departnent of Transportation, Florida School 
Crossing Guard Trainmg Cruidelines, available online 
at herp: //www.doc.state fl. us/Safery/ped_ 
bike/brochures/ pdt/xingguard. pdf. 


Harkey, 10... Mekemsen, M. Chen. and K. Krull, 
Pedestrian and Breyde Crash Atialysts Tool (PBCAT) 
C'sers Manual. Voeport No, FHWA-RID-99-192, 
Federal Highway Adtministration, Washington, DC. 
June 2000. 


Hawley, L.. C. Henson, A. Hulse, and R. Brindle, 
Totwards Traffic Calming: A Practitioners’ Manual of 
Luplemented Local -brea Traffic Manageiient and 
Blackspor Devievs, Report No. CR 126, Federal 
Office of Road Satety, Canberra, Australian Capital 
Territory, Australia, 1992. 


Institute of Transportation Engineers, Desig and Safety 
of Pedestrian Facilities: A Reconunended Practice of thre: 
fastitute of Transportation [:neinteers, Washington, DC, 
March 1998. 


Institute of Transportation Engineers, “Guidelines for 
Prohibition of Turns on Red.” ITE Journal, Vol. 54, 
No. 2. February 1984, pp. 17-19. 


Institute of Transportation Engineers, Guidelines for 
Residential Subdivision Serect Design: ln PTE Recom- 
mended Practice. Washington, DC, 1993, 


[nstitute of Transportation Engineers, Crnidelines for 
tC rhan Major Street Designs An Ti: Recommnded 
Practice. Washington, DC, 1984. 


Institute of Transportation Engineers, Lhe Traffic Safety 
ToolBox: A. Prtiner ott Traffic Safery, Washington, 
Poco, POOF, 

Institute of Transportation Engineers, Tradiriortal Netyh- 


horhood Development Street Desig Guidelines: Reconi- 
mended Practice, Washington, IC, 1999, 


Institute of Transportation Engineers, Traffic Enginecring 
Handbook, Prenuce Hall, Englewood Clitts, NJ, 
1999 (draft). 


Institute of Transportation Engineers, Transportation and 
Traffic Engineering Handbook, Washington, DC, 
1990), 

Karplus, K., Guideltes for Choosing a Safe Bicycle Route 
fo School, available online at 
http://www.cse.ucse.cdu/~karplus/bike/sate- 
route-to-school.htnil, accessed April 06, 2004. 


Kirschbaum, J.B., PW. Axelson, PE. Longinuir, KM. 
Mispagel, J-A. Stein, and LDA. Yamada, Desigritize 
Sidewalks attd Trails for Access, Part I of LH: Review of 
Existing Guidelines and Practices, Pederal Highway 
Administration, Washington, DC, 2041, available 
online at http://www.thwa.dot.gov/environ- 
ment/sidewalk2?/, accessed June 10, 2004. 


Maricopa Association of Governments, Pedestrian Area 
Polictes and Desien Guidelines, Phoenix, AZ, Octo- 
ber 1995, 


National Conimiittee on Uniform Trattc Laws and 
Ordinances, Cnifernt | efticle Code, 1992, 


National Cooperative Highway Research Program, 
Planning and Implementing Pedestrian Factlittes in 
Suburban and Developing Rural Areas, Report No. 
294B, Washington, DC, June 1987, 


National Research Council, Transportation Research 
Board, Hightway Capacity Miasiital 2000, Washing- 
ton, DC, 1999 (draft). 


Office of Transportation Engineering and Develop- 
ment, Pedestrian Program, Pedestrian Desivn Gride- 
lines Notebook, Portland, OR, 1997. 


Oregon Department of Transportation, Oregon Bicycle 
and Pedestrian Plan, 1995, 


Planning Division, Median Handbook, Florida Depart- 
ment of Transportation, Tallahassee, PL, 1997, avail- 
able online at http://www.dot.state.fhus/plan- 
ning/svstems/sin/aceman/pdts/mhb_2.pdf, 
accessed April 23, 2004. 


Pline, J., ed., “Chapter 13: Pedestrians,” Traffic Contro! 
Devices Handbook. Institute of Transportation Engi- 
neers, Washington, DC, 2001, 


Public Rughts-of-Way Access Advisory Committee, 
Building a True Conmumity, US. Access Board, 
2001, available online at http://www.access- 
board. gov/ prowac/commrept/ 


wdex.htn. 
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Puget Sound Regional Council, Association of Wash- 
ington Cities, and County Road Administration 
Board, Pedestrian Faciltties Cuidebook: Incorporating 
Pedestrians Into Washington’s Transpertation System, 
Washington State Department of Transportation, 
September 1997. 


“School Trip Safety Guidelines,’ ITE fourtal, Institute 
of Transportation Engineers, Washington, DC, 
1985. 


Traffic Engineering Council Speed Humps Task Force. 
Guidelines for the Design and Application of Speed 
Humps, Institute of Transportation Engineers, 
Washington, DC, 1997. 

U.S. Access Board and the Federal Highway Adminis- 
tration, deresstble Rights-of-May: A Design Guide, 
Washineton, DC, available online at 
http://www.access-board. gov/publications/ 
PROW % 20Guide/PROW Guide. htm, accessed 
May 19, 2004. 


U.S. Department of Justice, The Americans Wil Disabil 
ities Act Lite Hf Technical Assistance Manual, Covering 
State and Local Goveruntents, November 1993. 


Zegeer, C.V, C. Seiderman, P Lagerwey, M. Cynecki, 
M. Roonkin, and R.. Schneider, Pedestrian Facilities 
User Gutde: Providing Safety and Mobility, Federal 
Highway Administration, McLean, VA, 2002, avail- 
able online at http://www.walkinginfo.org/ 
pdt/peduserguide/peduserguide.pdf, accessed April 
23, 2004. 


Zegeer, C.V., Portland Pedestrian Crossing Toolbox for 
Pedestrian Program, Bureau of Transportation Engi- 
neering and Development. City of Portland, June 
1295: 


INTERNATIONAL GUIDES AND HANDBOOKS 
Cairney, 2, Pedestrian Safety in Australia, Federal High- 
way Adnnnistration, Washington, DC, January 

1999. 

Davies, 1.G., Research, Development, and lmplenicrtation 
of Pedestrian Safety Facilities i the Untied Kingdom, 
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Field Investigation Form 
co Appendix A 
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The selection tool within the PEDSAFE expert selection of applicable countermeasures. Included 

system requires a number of inputs describing the on the following page is a form that may be used 

geometrics and operations of the location in ques- in the field to acquire these data elements. 

tion. The system uses these inputs to refine the 
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Field Investigation Form 


Location: Completed by: 
Date: 
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Location 
Intersection 


rea Type 
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rban Other 
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raffic signal present (removal |S an option) 

No signal present (installation is NOT an option) 


o signal present (installation IS an option) 
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Notes 


“ Use 85th percentile speed if available. If not available, add 9 mi/h to the posted speed limit as a surrogate measure fo 
the 85th percentile speed. Prior research has shown that 85th percentile speeds for vehicle traveling on many urban and 
suburban streets (including arterial, collector, and local classifications) generally exceed the posted limit by 6 to 14 
mi/h. (D.L. Harkey, H.D. Robertson, and S.E. Davis, “Assessment of Current Speed Zoning Criteria,” Transportation 
Research Record 1281, Transportation Research Board, Washington, DC 1990.) 
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Case Study Matrix 
co Appendix B 
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Included on the following pages is a matrix that 


shows the specific countermeasures addressed by 
each of the 71 case studies included in Chapter 6. 
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INTRODUCTION 


According to the American Association of State High- 
way and Transportation Officials’ (AASHTO) A Policy 
on Geometric Desien of Highways and Streets (also 
known as “the Green Book”): “Providing safe places for 
people to walk is an essential responsibility of all gov- 
ernment entities mvolved in constructing or regulating 


the construction of public rights-of-way.” 


It is a basic principle that there be well-designed, sate 
places for peaple to walk along al] public rights-of-way. 
Thow this will be accomplished will depend upon the 
type of road, whether it is new construction or a retro- 


titted area, and funding availability. 


On February 24, 1999, Federal Highway Adnunistration 
(FHWA) Adniumistrator Kenneth R. Wykle, in a memo- 
randum to FHWA ticld offices, stated.“ We expect every 
transportation agency to make accommodations for 
bicycling and walking a routine part of their planning, 
design, construction, operations, and maintenance activ- 
ities” Again, in February 28, 2000. Administrator Wykle 
sent a memorandum to the held ofhces i transmitting 
the new Design Gindance Language called for in the 
Transportation Equity Act for the 2st Century (VEA- 
21), The guidance, entitled “Accommodating Bicycle 
and Pedestrian Travel: A Recommended Approach—A 
US. DOT Pohcy Staternent on Integrating Bieyeling 
and Walking Into Transportation Infrastructure,” states 
that bicycling and walking facilites will be incorporated 
into all transportation projects unless “exceptional cir- 
cumstances” exist. The exceptional circumstances are 
spelled out, and he asked the division offices to work 
with State departments of transportation (Q2OTs) in the 


unplementation of the guidance. 


Government agencies at the State, regional, and local 


ge, installing, 


level are developing regulauens for tundin 
and recrofitring sidewalks. Because there is a great need 
to muprove sidewalk facilities, it is important for these 
transportation agencies to direct funding to sidewalk 
provement and installation projects that wall be most 


beneficial to the safety and mobility of all ciuzens. 


This document is intended to provide agencies at the 
State, regional, and local levels with tools they can use to 


develop guidelines for creanng places for people to walk. 


This document is limited to creating guidelines for side- 
walks, which addresses only one major pedestrian need; 
other needs chat merit further consideration include the 


ability to cross a street and intersection design. 
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BASIC PRINCIPLES 


Many communities may wish to revisit their roadway 
planning and rehabilitation eriterta. Policies, standard 
plans, subdivision regulations, and right-ot-way 
requirements should be considered to make sure that 
sidewalks are inchided im new construction and reha- 


bilitation proyects. 


A. GOALS AND OBJECTIVES 


Typically, communities should focus on: (1) improving 
conditions tor people who are currently walking 
Gneluding improved accessibility to sidewalk facilities for 
pedestrians with disabilities). (2) increasing levels of 
walking, and (3) reducing the number of crashes involv- 
ing pedestrians. Setting targets will help in the develop- 


ment of criteria fer mstalling and retrofitting sidewalks. 


B. PEDESTRIAN FACILITIES 
There arc several ways in which pedestrians can be 


accommodated i the publie right-of-way: 


|. Sidewalks— Sidewalks, provided on both sides of 
a street, are generally the preferred pedestrian facili- 
ty. They provide the ureatest degree of comfort for 
pedestrians and the presenee of sidewalks has been 
associated with micreased safety for pedestrians. The 
Uniform Vehicle Code defines a sidewalk as that 
portion of a strect between the curb lines, or the lat- 
eral lines of a roadway, and the adjacent property 
hes. intended for use by pedestrians. ln most cases, 
sidewalks are paved, usually in concrete. To comply 
with Federal Americans with lDjisabilities Act (ADA) 
guidelines, newly constructed sidewalks must be 
accessible to people with disabilities. 


lv 


Off-Road Paths— An off-road path—paved or 
unpaved—can be am appropriate facility im rural or 
low-density suburban areas. Paths are generally set 
back trom the roads and separated by a green area or 
trees. Paths can be flexible in thac they can deviate 
trom the exact route of a road in order to provide 
more direct access for key destinations. Paths that 
generally follow the roadway alignment are some- 


times known as “side paths.” 


a 


3. Shoulders— Wide shoulders on both sides of a 
road are the nunimum requirement for providing at 
least. a possible place for people to walk. They are not 
as Sate as paths or sidewalks. but they are better than 
nothing. Shoulders are also beneficial for motorists 
and bievehsts, and future sidewalks or paths should be 


created in addition to. not ta replace the shoulders. 
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4. Shared Streets— In very limited unusual circum- 
stances, it may be possible to allow shared use of a 
street for people walking and driving. These are 
usually specially designed spaces such as pedestrian 
streets or “woonerts,’ and guidelines for developing 
these kinds of places can be found elsewhere in the 
FHWASs Pedestrian Facihnes Users Guide: Provid- 
ing Safety and Mobility. 


C. NEW CONSTRUCTION AND RETROFITTING 


Places for people to walk should be provided in all new 
construction. Retrofitting will require priorities to be 
set, and these guidelines are intended to help identify 
where the need is greatest for adding sidewalks and 
other facilities. 


NEW CONSTRUCTION 


A. NEW SIDEWALK INSTALLATION 


All new construction miust include places for people to 
walk, on hoth sides of a street or roadway. New con- 
struction im urban and suburban areas should provide 
sidewalks. Recommended guidelines tor new sidewalk 
and walkway installation are given in Table 1 on the fol- 


lowing page. 


B. PHASED DEVELOPMENT OF SIDEWALKS 

In developing areas and rural arcas, 1t may be accept- 
able—although less desirable—to start with shoulders 
and unpaved paths and then phase in sidewalks as devel- 
opment accelerates. Criteria for installing sidewalks 
along with new development should be implemented 


with the following in rind: 


1. Space for Future Sidewalks— Space for future 
sidewalks niust always be secured and/or reserved 
when a new right-of-way is being created or an 
existing one is being developed. If roadways are to 
be widened, additional right-of-way must be 
acquired; existing sidewalks should not be narrowed 


to accommodate a wider roadway. 


hv 


“Triggers” for Future Sidewalks— In rural set- 
tings, if sidewalks are not installed at the time of 
development, guidelines are needed to determine 
when sidewalks will be required and how they will 
be funded. For example, sidewalks might be required 
on residential streets once an area has a density of 
more than tour dwelling units per acre and on arte- 
rial streets once they are within a school walking 


zone or have transit service, 


3. Funding for Future Sidewalks— If sidewalks are 
not installed at the time of development, there need 
to be clear regulations as to who (developer, proper- 
ty owners, or governmental agency) will pay for che 
sidewalks. Whoever is paving for the road must pay 
for che sidewalk. If there 1s money for a road, there 
is money for a sidewalk. Developer contributions to 
sidewalks must be set aside in an account at the time 
of development. 


C. RETAINING RURAL CHARACTER 


There is a desire in some residential developments to 
retain a rural atmosphere. Very often this occurs in places 
that are not truly rural, but rather suburban or exurban 
(they may have been rural before being developed). Fre- 
quently, it is in such places that pedestrian crashes occur 
that are directly atcributable to pedestrians not having 
places to walk. To address both the goal of having sate 
places to walk and that of the community to retain a cer- 
tain aunosphere, path systems can be developed that do 
not look like traditional sidewalks, but do meet walking 
needs. Even in rural areas, people do want to walk and 
such facilities should be provided. 


Developers in outlying areas may argue that the land use 
will never fully develop into a pedestrian area. Given that 


for exercise, 


people walk despite not having facilities 
going to friends’ houses, accessing transit, etc.—tt 1s nel- 
ther rational nor acceptable to build places that do not 
have places for people to walk. Residential developments 
that were added in suburban areas, until recently, tvpical- 
ly had sidewalks and functioned very well. 


Sidewalks may not be needed on short residential cul- 
de-sacs (61 11 [200 ft] or less), if there is a systern of trails 
behind the houses and driveway aprons are properly 
constructed tor pedestrians with disabilities. Flowever, it 
is not a good practice to have an enure neighborhood 


without sidewalks. 


D. SIDEWALK CONTINUITY 


Sidewalks should be continuous; interruptions may 
require pedestrians to ¢ross a busy arterial street mud- 
block or at an unsignalized location to contnue walk- 
ing. Sidewalks should also be fully accessible to. side 
streets and adjacent sidewalks and buildings. 


RETROFITTING SIDEWALKS 


Many of the streets built im recent decades do not have 
sidewalks, and these screets need to be retrofitted. In 
other cases, existing sidewalks need to be replaced. 
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Table 1. Recommended Guidelines for New Sidewalk/Walkway Installation. 


Roadway Classification and Land Use 


Rural Highways 
(< 400 ADT) 


Rural Highways 
(400 to 2,000 ADT} 


Rural/Suburban Hignway 

(ADT > 2,000 and 

less than 1 dwelling unit (d.u.) / 
.4 hectares (ha) [1 d.u. / acre}) 


suburban Highway 
(l to 4d.u./.4 ha 
[1 to 4 d.u. / acre]} 


Major Arterial (residential) 


Urban Collector and Minor 
Arterial (residential) 


Urban Local Street 
(residential — less than 
1 d.u./ .4 ha {1 d.u. / acre]) 


Urban Local Street 


(residentia! — 1 to 4 d.u. 
/ 4ha{l to 4 d.u. / acre]) 


Local Street 

{residential — more than 
Ad.u./.4 ha [4 d.u. / acre]) 
All Commercial Urban Streets 
All Streets in 


Industrial Areas 


1 acre = 0.4 hectares (na} 


Sidewalk/Walkway 


Shoulders preferred, with 
minimum of 0.9 m {3 ft). 


1.5-m (5-ft) shoulders preferred, 


minimum of 1.2 m (4 ft) required. 


Sidewalks or side paths preferred, 
Minimum of 1.8-m (6-ft) 
Shoulders required, 


Sidewalks on beth sides required. 


Sidewalks on both sides required. 


sidewalks on both sides required. 


Sidewalks on both sides preferred. 


Minimum of 1.5-m (5-ft) 
shoulders required. 


Both sides preferred. 


Sidewalks on beth sides required. 


Sidewalks on both sides required. 


Sidewalks on both sides preferred. 


Minimum of 1.5-m (5-ft) 
shoulders required, 
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Future Phasing Requirements 


Secure/preserve right-of-way 
(ROW) for future sidewalks. 


secure/preserve ROW for 
future sidewalks. 


Secure/preserve ROW for 
future sidewalks. 


Secure/preserve ROW for 
future sidewalks. 


second side required if density 
becomes greater than 4 d.u. / 

.4 ha (4 d.u. / acre) or if schools, 
bus stops, etc. are added. 


Establishing priorities for installing sidewalks involves 
three steps: (1) develop a prioriazed lst of criteria, (2) 
develop a methodology for using the criteria to evaluate 
potential sites, and (3) create a prioritized list of sites for 


sidewalk improvements, 


A. CRITERIA 


The tollowing are suggested criteria for establishing pri- 


mo 


orities, Select diree or more of them when developing 
your own set of criteria. The key is to select criteria that 


produce the outcomes desired for your community: 


1. Speed— [here is a direct relationship between speed 
and the number and severity of crashes; high-speed 
facilities mmay rank higher if speed 1s a criterion. 


Tw 


Arterial streets should take 


Street Classification 
precedence because they generally have higher 
pedestrian use (due to more commercial uses), have 
a greater need to separate pedestrians from motor 
velicles (due to higher traffic volumes and speeds), 
and are the main links in a community. 


3. Crash Data— Pedestrian crashes seldom occur with 
high trequency atc one location, but there are clearly 
locauons where crashes occur duc to a lack of side- 
walks. Usually. there is a pattern of pedestrian crash- 
es up and down a corridor, indicating a need to pro- 


vide sidewalks throughout, nat just at crash locations. 


+. School Walking Zones— Schoo! walking zones 
typically extend from residential areas to an elemen- 
tary school. Children are especially vulnerable, mak- 
ing streets (especially arterials) in these zones prune 
candidates for sidewalk retrofitting. 


3. Transit Routes— Transit riders need sidewalks to 
access transit stops. Arterials used by transit are 
prime candidates tor sidewalk retrofitting. 


6. Neighborhoods With Low Vehicle Ownership— 
Twenty percent of the U.S. population has a disabil- 
ivy and 30 percent of our population does not drive. 
Walking is the primary mode of transportation for 
many of the people in chis country. Peaple with dis- 
abilities hve throughout the community. If they are 
not seen in the conununicy it may be due to the fact 
that adequate facilities are not provided. In addition, 
car ownership is lower and crash rates are often 
lugher in low- and moderate-income neighbor- 
hoods with lots of children. Therefore, some loca- 
trons with high pedestrian use (neighborhoods with 
more children and elderly persons and where vehi- 
cle ownership is low) should be given special con- 
sideration tor sidewalks. 
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?. Urban Centers/Neighborhood Commercial 
Areas— Areas of high commercial activity generate 


™. 


high pedestrian use, even if they are primarily 
motorists who have parked their car. Sidewalks are 
needed to unprove safety and enhance the econom- 


ic viability of these areas. 


8. Other Pedestrian Generators— Hospitals, com- 
munity centers, hbraries, sports arenas, and other 
public places are natural pedestrian generators 


Where sidewalks should be give priority. 


9. Missing Links— Installing sidewalks to connect 
pedestrian areas to each other creates continuous 
walking systems. 


10, Neighborhood Priorities— Local residents may 
have a sense of where the most desirable walking 
routes exist. Neighborhood groups or homeowners 
associations can provide a prioritized list of locations 
where they see a need for sidewalks. Agencies should 
be cauuous about using this criterion, as it is not 
desirable to Jet neighborhood pressure override 
addressing a key safety concern. However, it may be 
usctul to monitor requests from pedestrians with dis- 


abilities. 


B. METHODOLOGY 


The two recommended methodologics for selecting loca 

tions tor improvements are: (1) the overlapping priorities 
method, and (2) the pomts method. Establishing priorities 
should consumic only a small percentage of a program 
budget—the level of effort put into prioritization should 
be proportionate to the size of the capital budget. 


There is no single right way to select which criteria to 
use when developing priorities. The criteria and 
methodology should balance satety measures, such as 
vehicle speeds and pedestrian crash data; pedestrian 
usage Measures, such as proximity to schools or com- 
mercial areas; continuity between origins and destina- 


tions; and accessibility for pedestrians with disabilities. 


|. Overlapping Priorities Method— The easiest 
and cheapest way to identify overlapping priorities ts 
through graphical representation; the intent 1s to 
identify locations that meet multiple criteria. This 
mcthodology is especially useful in cases where 
there is not a lot of staff time and funding tor 
detailed analysts. It can be accomplished using a GIS 


system or it can be done by hand. 


The best way to describe this methodology 15 by 
example. Assume that priorities are going to be 
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developed based on transit routes, proxum- 
ty to schools, people with disabilities, and 
neighborhood commercial areas. Start with 
a imap of your jurisdiction. Using a color 
pen, identify those arterials that have high 
transit use; draw a half-mile circle around 
every elementary school and around loca- 
tions that attract people with disabilities; 
and color in the neighborhood commercial 
areas. This visual approach will make areas 
of overlapping priorities become immedi- 
ately clear. Yhe streets without sidewalks 
within the overlapping areas are the highest 
priority tor retrofitting sidewalks. 


Points Method-— A weighted points sys- 
tem can be used where staff tune and fund- 
ing are available for more detailed analysis, or 
if there is a large amount of capital available 


tor sidewalk construction. It there are a lot of 


competing projects, a more sophisticated 
point system can be used to explain to the 
public why certain projects were funded and 


others were not, 


A point system can be developed im many 
ways; the system should be simple and pro- 
duce desired outcomes. Any and all of the 
eriteria listed above can be assigned a range 
of numbers and then be used to analyze the 
need for improvement at given locations. 
For example, a corridor could be assigned 
points based on the number of “walking 
along roadway” crashes over a 5-year peri- 
od, the number of buses that travel the cor- 
ridor during peak times, and the proximity 
to elementary schools. [his method is tume- 
consuming because it will be necessary to 
analyze multiple locations with sidewalk 
needs to create a list of priority projects. 


Prioritized List— Both the overlapping 
priorities and the points methods will pro- 
duce an imtal list of prioritized projects. 
The next step is to refine the list so char it 
works, using commion sense. One impor- 
tant consideration is that when roadways 
are resurfaced, rehabilitated, or replaced. 
curb ramps must be added if there are 
pedestrian walkways. In addition, the U.S. 
Department of Justice considers bus stops 
to be pedestrian walkways requiring access 
for people with disabilities, so areas near 


Appendix C | 


Seattle Example 


seattle recently completed an inventory of all sidewalks in the 
city using a three-step process: 


1. An intern was hired to review aerial photographs to deter- 
mine whether a sidewalk existed. This information was 
then recorded as a new layer on the existing GIS street 
database. 


2. The intern field-checked all locations where there was some 
uncertainty regarding the presence of a sidewalk (about 10 
percent of the aerial photographs were not clear). 


3. Each of 13 neighborhood groups that cover the city were 
given a draft copy of the inventory and were asked to check 
for errors, 


The total effort took the equivalent of one full-time person 
working for 6 months in a city of 530,000 population, 218.3 
km? (84.3 mi‘) of land use and 2,659 roadway kilometers 
(1,652 roadway miles) [1,934 residential street kilometers 
(1,202 residential street miles) and 724 arterial kilometers 
(450 arterial miles)]. Once the inventory was completed, the 
information was combined on a map with three other types of 
information: 


1. School Walking Zones: A colored circle identified a half- 
mile area around each school. 


2. Pedestrian Generators: A second color was used to identify 
a half-mile area around key pedestrian generators, such as 
hospitals, libraries, and community centers. 


3. Neighborhood Commercial Areas: A third color was used to 
identify the dozen neighborhood commercial areas in Seat- 
tle (about one for each of the major neighborhood areas). 


Once the map was printed, it was very easy to see where the 
tnree colors overlapped, two colors overlapped, etc. The final 
step was to have the computer calculate the sidewalk defi- 
clencies in the overlapping areas. They found, for example, 
that there were less than 3 km (2 mi) of arterial streets that 
were within schcol walking zones, a pedestrian generator area, 
and a neighborhood commercial area that did not have side- 
walks on either side of the street. 


There were nearly 4.8 km (3 mi) of arterial streets that were 
within school walking areas, but outside of neighborhood com- 
mercial areas and pedestrian generators that did not have 
Sidewalks on either side of the street. This was compared to a 
citywide deficiency of more than 32 km (20 mi) of arterial 
streets that lacked sidewalks on both sides of the street. 


By developing these and other numbers, the pedestrian program 
was able to put togetner packages of information that demon- 
strated what could be accomplished with additional funding. 
What everyone thought to be an unsolvable multi-million-dollar 
problem was reduced to a series of smaller, fundable projects 
that decisionmakers could endorse. The result was increased 
funding and a new optimism that meaningful progress could be 
made on solving Seattle’s sidewalk deficiencies. 
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transit should be given priority accordingly. Improv- 
ing pedestrian crossings, particularly on. arterial 
streets, may also be an important part of some proj- 
ects. Other muportant questions include: Are prior- 
ity locations ones thac might be expected? Are there 
many surprises? Are priority locauions im line with 
community priorities and cxpectanons: Are some 
priorities at locaunens with very low pedestrian use? 
If the answer to these questions is "ves," then the 
criteria or the methodology should be evaluated and 
possibly revised to create outcomes that better 
reflect expectations and desires. The methodologies 
should be used to prionuze known needs, not to 
create a new set of priorities that don't make sense. 


The final step is to create packages of fundable proj- 
ects. The prioritization process should result in rea- 
sonable packages that decision-makers can embrace 
and support. For example, it may be possible to install 
sidewalks on beth sides of every arterial within a 
half-mile of every elementary school for $5 million 
over a period of 5 vears, Orit may be possible ta 
replace sidewalks in neighborhood commercial areas 
tor $2 nullion over a period of 3 years. The objec- 
tive 1s to take what may appear to be an unsolvable 


problem (endless need for mere funds) and to pack 


age iti such a way that it begins to address some of 


the most critical pedestrian needs in a communi, 


SIDEWALK DESIGN GUIDELINES 


SIDEWALK PLACEMENT IN LARGE 
AND SMALL CITIES 


Continuous sidewalks should be placed along both sides 
of all fully improved arterial, collector, and local streets in 
urban and suburban areas. Sidewalks should connect to 
side streets and adjacent buildings. Accessible crossings 
should be provided across median islands, frontage road 


medians, and other raised islands. 


SIDEWALKS, WALKWAYS, AND SHOULDERS IN 
RURAL AREAS 


A sate walking area must be provided outside the motor 
vehicle traffic travelway. Sidewalks along rural roads 
should be well separated trom the travelway. lsolated res- 
idential areas should have a pedestrian connection to the 
rest of the rural community for school access, shopping, 
and recreational trips. 


An offroad path—also known as a “side path”—is a 
type of walkway used in some rural settings. This path 


may be paved or unpaved, and is separated from the 


roadway by a grass or landscaped strip without curbing. 
This maintains a rural look, but is safer and more com- 
tortable than a shoulder. 


A paved or unpaved shoulder should be provided as a 
minimum along the road. Paved shoulders are preferred 
to provide an all-weather walking surtace, smce they also 
serve bicyclists and improve the overall satety of the 
road. A 1.5-m- (9-ft-) wide shoulder 1s acceptable for 
pedestrians along low-volume rural highways. Greater 
width, up to 2.4 to 3.0 m (8 to 10 ft).is desirable along 
high-speed highways, particularly with a large number of 
trucks. An edgeline should be marked to separate the 


shoulder from the travelway. 


SIDEWALK WIDTH 


The width of a sidewalk depends primarily on the num- 
ber of pedestrians who are expected to use the sidewalk 
ata given time — high-use sidewalks should be wider 
than low-use sidewalks. "Street furniture" and sidewalk 
cafes require extra width, too, A sidewalk width of 1.5 
in (4 ft) is needed tor two adult pedestrians to comfort- 
ably walk side-by-side, and all sidewalks should be con- 
structed to be at lease this width. The minimum side- 


walk widths for citics large and small are: 


Local or collector streets 1.5m (5 ft) 


Arterial or major streets 1.8 to 2.4m (6 to 8 ft) 


CBP areas 2.4 to 3.7 in (8 to 12 f)* 


Along parks, schools, and other 


mayor pedestrian venerators 2.4 to 3.0 m1 (8 to LO ft) 


*2 dom (8-tt) minima im commercial areas with a 
planter strip, 3.7-1 (12-ft) minimum im commercial 


areas with no planter strip. 


These widths represent a clear or unobstructed width. 
Point obstructions may be acceptable as long as there ts 
at feast 914 mami (36 in) for wheelchair maneuvering (no 
less than 1.219 mm G8 in) wide as a whole}: however, 
every attempt should be made to locate streetlights, util- 
ity poles, signposts, fire hydrants, mail boxes, parking 
meters, bus benches, and other street furniture out of the 
sidewalk. When that is not possible, sidewalk turnishings 
and other obstructions should be located consistently so 
that there is a clear travel zone for pedestrians wich 
Vision Impairments and a wider sidewalk shouid be pro- 


vided to accommodate this line of obstructions. 


Suniarly, when sidewalks abut storetronts, the sidewalk 
should be built 0.6 m (2 tt) wider to accommodate win- 
dow-shoppers and to avoid conflicts with doors opening 
and pedestrians entering or leaving the buildings. 
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Manv |.2-m (4-fr) sidewalks were built in the past. This 
width does not provide adequate clearance room or 
mobility for pedestrians passing in opposite directions. 
All new and retrofitted sidewalks should be 1.5 m (3 ft) 


Me 2 


teet or wider. 


SIDEWALK BUFFER WIDTH 

Butters between pedestrians and motor vehicle trattie are 
huportant to provide greater levels of comfort, security, 
and safety to pedestrians. Landscaped butkers provide a 
space for poles, signs, and other obstructions; they serve 
aS snow storage area; and chey protect pedestrians from 
splash. The ideal width of a planting strip is 1.8 m (6 ft). 
Minmimniun allowable Jandscape butter widths are: 


Local or collector streets O.6 to 1.21 2 to 4 th 


Arterial or major streets 1.2 to 1.8 m (4 to 6 to 


With a landscaped butter between the sidewalk and the 
strect, care must be taken to ensure that the bus stops are 
fully accessible to wheelchair users and have connec. 
ions to the sidewalk. Irrigation may be needed in areas 


of low precipiration. 


Butters also provide the added space to make curb ramps 
and landings accessible. When the ramps and landings 
are designed properly, they are also better unlized by 


those pushme strollers or pulling carts and luggage. 


Ifa planting strip is not provided between the sidewalk 
and roadway, then the sidewalk width should be a muin- 
nun of 1.8 m (6 ft. 


Where landscaped sidewalk butfers cannot be provided 
due to constramts, on-street parking. a shoulder, or a bike 
lane can serve to butter pedestrians from motor vebicle 


trattic Janes. 


SIDEWALK SURFACE 

Concrete 1s the preterred sidewalk surface, providing the 
longest service lite and requiring the least amount of 
maintenance. Asphalt ts an aceeptable walkway surtace 
in rural areas and in park settings, and crushed eranite 
may also be an acceptable all-weather material in parks 
or rural areas, but they gencrally require higher levels of 


maintenance and are less desirable for wheelchair users. 


Sidewalks may be constructed with bricks and pavers if 
they are constructed to avoid settling; bricks should be 
casy to reset or replace if they cause a tripping hazard. 
Also, bricks and/or pavers can cause vibrations chat are 
painful tor pedestrians who use mobility aids and, there- 


fore, it may be appropriate to use bricks or pavers only 
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for sidewalk borders in certain situations. There are 
stumping molds that create the visual appearance of 
bricks and pavers; these have the advantages of tradinon- 
al concrete without some of the mamtenance issues and 
roughness associated with bricks and pavers. There are 
commercially available products that produce a variety of 
acstheucally pleasing surfaces that are almost impossible 
to distinguish from real bricks and pavers. However, 
stamped materials can also have maimtenance issues, 
since, for example, the sidewalk may never look the same 


aun atter repairs are made. 


It is also possible to enhance sidewalks aesthetics while 
stil providing a smooth walking surtace by combining a 
concrete man avalking area with brick edgmeg where 
street furmiture (hehts, trees, poles, ete.) can be placed. 
For example. in a CBD, a 4.6-1n (13-[0) total sidewalk 
width might include a 2.4 m (8-fot) clear concrete side- 


walk with a 2.l-m (-tt) ede. 


SIDEWALK GRADE AND CROSS-SLOPES 


Sidewalks should be built to accommodate all pedestri- 
ans and should be as flat as practical. Sidewalks should be 
held to a running grade of 35 percent or less. if possible. 
However, sidewalks that tollow che grade of a street in 
hilly terrain cannot meet this requirement, for obvious 
reasons, Ind may follow the grade of the street. The 


maximum grade for a curb ramp is 1:12 (8.3 percent). 


The maxtmuni sidewalk cross-slope is 1:50 (2 percent) 
to muninize travel etfort for wheelchair users and sull 
provide drainage. At lease 0.9 in (3 te) of flat sidewalk areca 
Is required at the top of a sloped driveway to accomuno- 
date Wheelchair use. i some cases, it may be necessary 
to bend the sidewalk around the back of the driveway to 


achieve aleve] surface of 0.9 mi (3 ft). 


CURB RAMPS 

Curb ramps must be provided at all intersection crossmgs 
(marked or unmarked) and nudblock crosswalks tor 
Wheelchair access. These ramps also accommodate 
strollers, carts, the elderly. and pedestrians with mobility 
hnutations. Curb ramps should be as flat as possible, bur 
must have a slope no greater than t:12 (8.3 percent). 
Abrupt changes in elevation at the top or bottom should 
be avoided. ‘The munimiuim curb ramp width is 914 min 
(36 in}: however, 1,279 mam (48 in) is the desirable min- 
nuum. Tha curb ramp ts located where pedestrians must 
walk across the ramp, the ramp must have flared sides of 
no more than 1:10 (EO percent) slope. These flares are 
not needed where ramps are placed in a landscaped area. 


Curb ramps also require a minimum of 914 num (36 1n) 
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ot level and clear passage (1,219 mim (48 in) or more are 
desirable} at the top. 


Two separate curb ramps, one for each crosswalk, should 
be provided at each corner of an intersection. iagonal 
curb ramps provide no directional guidance to vision- 
inpared pedestrians. and force wheelchair users to 
maneuver in the crosswalk. Raised islands ma crossing 
must have at least a [.219-1m (48-1n) cut-through that 
is level with che street: this is generally preferable to curb 


ramps. Which force wheelchair users to go up and down. 


OBSTACLES ALONG THE SIDEWALK 


The distance to the bottom of signs piaced in or right 
next to a sidewalk should be at least 2m (7 ft} above the 
sidewalk surtace to aveid injury co pedestrians. Bushes, 
trees, and other landscaping should be maintained to 
prevent cncroaciunent into the sidewalk. Jurisdictions 
should adopt ordinances requiring local property own- 
ers to trim the Jandscaping they place along their 
frontage to maintain clear and unobstructed sidewalks. 
The jurisdictions should provide an inspection proce- 
dure or a system of responding co sidewalk encroach 


ment and maintenance complaimqes, 


Guy wires and utility tie-downs should not be located in 
or across sidewalks at heights below 2 m (7 ft). When 
placed adjacent to sidewalks or pedestrian walkways, the 
vuv svires Should be covered with a bright vellow (or 
other high-visibihty) plastic guard to make the wire 
miore visible to pedestrians. Guy wires of any color will 
not be visible to blind pedestrians and must not be locat- 
cd within che pedestrian route. Other obstacles melude 
signal controller boxes, awnings. temporary signs, news 


paper racks. fire hydrants. and stmular items. 


ACCESSIBILITY 

The easiest way to visualize accessibility requirements 
(grade, cross-slope, and clear width) is wath the concept 
of a continuous passage.” Sidewalks must provide a con- 
tinuous route at a 2 percent maximum cross-slope at a 
nuninuin width of 0.9 mi (3 fet). This does net mean that 
O.9 in GO fO is an acceptable sidewalk width, just chat at 
no poet shall the level area be less than 0.9 m @ {0} 
wide; this applies manly at obstructions, driveways, and 


curb rains. 


SNOW 


Municipalities that do not remove snow on sidewalks 
should have an ordinance requiring property owners to 
clear the snow and keep the sidewalks accessible to pedes- 


trians. When the latter 1s the case, municipalities should 
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educate property owners as to why this is important and 


have enforcement efforts in place to ensure complhiancee. 


BUS STOPS AND SHELTERS 

fi is generally preferable to place bus shelters between 
the sidewalk and the street. or between the sidewalk and 
adjacent property, so that waiung passengers do not 
obstruct the flow of pedestrians along the sidewalk. 
Benches and other street furniture should be placed out- 
side the walking paths ro maintain the accessibility of the 
walkway and to provide good pedestrian service. In 
addition, curb ramps should be provided at bus stops 
because it is not always possible for the bus co pull close 


enough to the curb to deploy a lite. 


LIGHTING 


Crood street lighang iuproves the visibility, comfort, and 
security of pedestrians. In urban areas, it is inportant to 
hiehr at least the intersections and other pedestrian cross- 
Ing areas. Lighting is also recommended in areas where 
there is a high concentration of myghttime pedestrian 
activity. such as churches, schools, and comununity cen- 
ters. Where continuous lighting is provided along wide 
arterial streets, itis destrable to place the lights along both 
sides of the street. Continuous streetlights should be 
spaced to provide a relatively uniform level of light. In 
shopping districts or in dewntown areas with high con- 
centrations of pedestrians, it 1s desirable to provide pedes- 
trian-level Lighting in addition co the street lighting to 
nuprove the comfort and security of pedestrians. The 
preferred pedestrian-level lights are mercury vapor or 
incandescent. Low-pressure sodium liehts mav be more 
eneryy-ctheient; however, they are undesirable because 
they create considerable color distortion, Pedestrian-level 
lighting mav also be installed in selected areas of pedes- 


trian activity to create a scuse of intimacy and place. 


OTHER DESIGN CONSIDERATIONS 


Sidewalks should be built within the public right of-way 
or ina sidewalk easement along the right-of-way. This 
will provide access to the sidewalk for maintenance 
activities and wall prevenc the adjacent property owners 


from obstructing or removing the sidewalk mm the future. 


Care must be taken to avoid planting trees or large bush- 
es in the landscape butter area that will obscure the vis- 
ibility between a pedestrian attempting to cross or enter 
a street and an approaching mecorist. Trees with large 
canopies planted between the sidewalk and street should 
be generally trinamed up to at least 2.4m (8 tt) high and 
bushes should be kept to about 762 te YiFt mim (6 to 
36.11) in hehe. Trees with large caliper trunks may not 
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be appropriate near intersections and in other situations 
where they may block sisual sight triangles. 

Meandering sidewalks are souictimies used where a wide 
right-of-way is available and there is a desire to provide 
a lugh level of landscaping, such as in a park or along a 
Waterway or other natural feature. It is often believed 
that meandering sidewalks create a more pleasant walk- 
ing environment. The reality is that they unnecessarily 
create a longer walking distance and are inappropriate 


tor sidewalks along a street. 


Sidewalks should be built along both sides of bridges. 
Pedestrian rails or guard rail are required along che out- 
side of che bridge. On bridges with high speeds, concrete 
barriers between the travelway and the sidewalk may be 
considered to shield pedestrians from errant velncles. 
However. this adds cost, weight, and width to the bridge, 
and the transition froin barrier to guard rail or curb at 
each end often creates an awkward transition tor pedes— 
trians, who must detour around the barrier to access the 


bridge sidewalk. 


Rollover curbs should not be used next to sidewalks as 
they encourage motorists to park on planting strips or 
sidewalks. They may be problematic for some visually 
unpaired people, since they don't create a definitive edge 


between the street and adjacent uses. 


Sidewalk Depth: Concrete sidewalks should be built to a 
minimum depth of 101.6 mni (4 in), and to a minimuin 
depth of 152.4 mim (6 in) at driveways. 


SIDEWALK COST 
CONSIDERATIONS 


The actual cost of providing sidewalks will be different 
for each region of the country and varies with the sea- 
son. Actual bid prices are also influenced by how busy 


contractors are at the time of construction. 


The cost of constructing sidewalks alone is relatively low: 
typical bids run between $24 and $36 per meters squared 
($20 to $30 a square yard), which roughly translates to 
$43 to $64 per lineal meter ($12 to $20 per lineal toor) 
for 1.8-m- (6-tt-) wide sidewalks. Therefore. sidewalks 
on both sides of the roadway can run roughly between 
$93,000 and $159,000 per kilomerer ($150,000 and 
$250,000 per uinle) (costs from Oregon DOT, 1999). 


Factors to consider when calculating the cost of sidewalks: 


I. Presence of curb and gutter: Phe costs of providing 


curb and gutter, which presumes the ueed to also 
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provide a strect drainage systern, run much higher 
than the cost of sidewalk alone. A standard perpen- 
dicular curb ramp and top landing need a munimum 
border width of almost 3.7 m (12 ft) at intersections 
if there is a 132.4-1nm (6-in) curb. A 152.4-nim (6- 
in} curb reduces the minimuni border width to 3m 
(10 tt). Yet, on many urban streets, chis work must 
be performed prior to installing sidewalks. If this is 
the case, only the cost of sidewalks and curb ranups 
should be attributed to expenditures for pedestrians 
~ catch basins are provided to drain the roadway sur- 


face used by motor vehicle traffic. 


) 


Number of driveways: To comply with ADA, many 
existing driveways must be replaced with ones that 
provide a level passage art least 0.9 (3 ft) wide. It can 
also be advantageous to inventory all existing 
driveways to see if any can be closed, resulting in a 


cost-savings, 


3. Number of intersections: While intersections repre- 
sent a reduction in the sidewalk, curb ramps are 
required where sidewalks cross intersections and the 
cost of providing additional trathe control at each 
intersection should be considered. 


4+. Obstacles to be removed: The cost for moving or 
removing abstacles such as ualicy poles, signposts, 
and fire hydrants vary too much to be itemized here; 
however, they are required to be moved if they 
obstruct access. These costs must be calculated indi- 
vidually for each project. 


5. Structures: While minor sidewalk projets rarely 
involye new structures such as a bridge, many proj- 
ects with sunificant cuts and fills may require retain- 
ing walls and/or culvert extensions. The costs of 
retaining walls must be calculated individually for 


each project. 


6. Raght-of-wav: While most sidewalk projects can be 
built within existing rights-of-way (especially infill 
projects), some may require some right-of-way easc- 
ment. An alternative to acquiring right-of-way 1s to 
narrow the roadway, which should consider the 
needs of bicyclists (e.., chrough bike lanes or shoul- 


ders, at a munmmiun of 1.5 m (5 fd. 


7. Mascellaneous factors: Planters, irrigation, benches, 
decorative lampposts, and other aesthetic nnprove- 
ments cost money, but they are usually well worth it 
if the nnpetus for the project is to create a more 


nleasant and invitine walkine environment. 
5 S 


When project costs appear to be escalating due to one or 
more of the above-listed items, especially retaining walls 
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or acquiring right-of-way. consideration may be given to 
narrowing the sidewalk in constrained areas as a last 
resort. The full sidewalk width should be resutned in 
non-constrained areas—this is preferable to providing a 
narrow sidewalk throughout. or dropping the project 
because of one difficult section. 


Tips to Reduce Total Costs: 


|. Stand-alone vs. integrated within another project: 
Sidewalks should alwwavs be inclided in road con- 
struction projects. Stand-alone sidewalk projects cast 
more than the same work performed as part of a 
larger project. Sidewalks can be piggybacked to proy- 
ects such as surtace preservation, water or sewer lines, 
or placing uulities underground. Besides the mone- 
tary savings. the political fallout is reduced, since the 
public doesn perceive an agency as being inefficient 
(it is very noticeable if an agency works on a road. 
then comes back to do more work Jater}). The 
reduced impacts on trattic are a bonus to integration. 


2, Combining Projects: A cost savings can be achieved 
by combing several small sidewalk projects into 
one big one. This can occur even if the sidewalks are 
under ditterent jurisdictions, or even in different 
localities, if they are close to each other. The basic 
principle is that bid prices drop as quantities increase. 
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ecommended Guidelines for 
Crosswalk Installation 
Appendix D 
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Guidelines and Caveats References 
Other Treatments 
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These guidelines were developed in an FHWA report 
entitled Satecy Effects of Marked vs. Unmarked Cross- 
walks at Uncontrolled Locations.(1) This report may be 
found at: wwwawvalkinginto.org/rd/devices.htm. In 
developing these proposed OLS. guidelines for marked 
crosswalks and other pedestrian measures, consideration 
was given nor only to the research results in this study, 
but also to crosswalk guidelines and related pedestrian 
safety research in Austraha, Canada, Germany, Great 
Britain, Hungary, The Netherlands. Norway, and Swe- 
den (see references 2-8), 


Marked crosswalks serve two purposes: (1) they tell che 
pedestrian the best place to cross, and (2) they ciarify chat 
a legal crosswalk exists at a particular location. 


Marked crosswalks are one tool to get pedestrians safely 
across the street. When considering marked crosswalks at 
uncontrolled locations, the question should nor simply 
be: “Should I provide a marked crosswalk or not?” 
Instead, the question should be: “Is this an appropriate 
tool for getting pedestrians across the street?” Regardless 
of Whether niarked crosswalks are used, there remains 
the fundamental objective of getting pedestrians safely 


across the street. 


In most cases, marked crosswalks are best used im com- 
bination with other treatments (c.g., curb extensions. 
raised crossing islands, trathe signals, roadway narrowing, 
enhanced overhead lighting, traftic-calmumg measures. 
etc.). Think of marked crosswalks as one of a progres- 
sion of design treatinents. If one treatment does not ade 
quately accomplish the task, then move on to the next 
one. The failure of one particular treatmenr is not a 
license to give up and do nothing. In all cases, the final 
desion must address the goal of getting pedestrians across 
the road safely. 


GUIDELINES AND CAVEATS 


Marked pedestrian crosswalks may be used to delineate 
preferred pedestrian paths across roadways under the tol- 


lowing conditions: 


{, At locations with stop signs er trathe signals. Vehic- 
ular trathc might block pedestrian trattic when sltop- 
ping for a stop sign or red light; marking crosswalks 


may help to reduce this occurrence. 


Io 


At non-signalized street crossing locations in desig- 
nated school zones. Use of adult crossing guards, 
school signs and markings, and/or trafhe signals with 
pedestrian signals (when warranted) should be used in 
conjunction with the marked crosswalk, as needed. 


tod 


Ac non-signalized Jocanons where engineering judy- 
ment dictates that the number of motor vehicle lanes, 
pedestrian exposure, average daily trattic (ADT), post- 
ed speed linnt, and geometry of the location would 
make the use of specially designated crosswalks desir- 
able for trathe/pedestrian safety and mobility. This 


must consider the conditions listed below 


Marked crosswalks should be supplemented with other 
treatnents (e., Without traffic-calming treannents, traf- 
fic signals, and pedestrian signals when warranted, or 
other substantal crossing improvement) when anv of the 


following conditions exist: 


1. Where che speed limit exceeds 64.4 km/h (40 
mi/h), 


| 


On a roadway with four or more lanes without a 
raised median or crossing island that has (or wall 
soon have) an AlYT of 12.000 or greater. 


3. Ona roadway with tour or more lanes with a raised 
median or crossing island that has (or will soon have) 
an ALY of 13.000 or greater. 


Street crossing locations should be routinely reviewed to 


consider the following available options: 
* Optuon [-—No special provisions needed. 
© Option 2—Provide a marked crosswalk alone. 


© Option 3—Install other crossing in»provements 
(with or without a marked crosswalk) to reduce 
vehicle speeds, shorten crossing distances, tmecrease 
the likehhood of motorists stepping and yielding, 


and/or other outcome. 


The spacing of marked crosswalks should also be con- 
sidered so that thev are not placed too close together. A 
more conservative use of crosswalks is generally pre- 
ferred. Thus, itis reconmmended that in situations where 
marked crosswalks alone are acceptable that a higher pri- 
onity be placed on their use at locations having a mimi- 
mum of 20 pedestrian crossings per peak hour (or 19 or 
more elderly and/or child pedestrians per peak hour). In 


all cases, good engineerimg judgment must be apphed. 


Marked crosswalks should not be installed in close prox - 
pity to trathe signals, since pedestrians should be 
encouraged to cross at the signal tm most situations. The 
numimuin distance from a signal for installing a marked 
crosswalk should be determined by local trathe engineers 
based on pedestrian crossing demand, type of roadway. 
trafhe volume. and other factors. The objective of adding 
a marked crosswalk is to channel pedestrians to sater 
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crossing, pomts. It should be understood, however, that 
pedestrian crossing behavior may be difficult to control 
merely by the addition of marked crosswalks. “Phe new 
marked crosswalk should not unduly restrict platooned 
traffic, and should also be consistent with marked cross- 
walks at other unsignalized locations in the area. 


OTHER TREATMENTS 


In addition to installing marked crosswalks (or. in same 
cases, instead of instaling marked crosswalks), there are 
other treatments that should be considered to provide safer 
and easier crossiugs for pedestrians at problem locations. 
Examples of these pedestrian improvements include: 


© Providing raised inedians (or raised crossing islands) 


on multi-lanc roads. 


¢ Installing cratfic signals and pedestrian signals where 
warranted, and where serious pedestrian crossing 


problems exist. 


© Reducing the exposure distance for pedestrians by: 
—Providing curb extensions. 
—Providing pedesmian islands. 
—Reducing four-lane undivided road sections to 


two through lanes with a left-turn bay (ora tvo- 
wav left-turn lane), sidewalks, and bicyele lanes. 


© When marked crosswalks are used on uncontrolled 
multi-lane reads, consideration should be given to 
installing advance stop lines as much as 9.1 m (30 fr) 
prior to the crosswalk (with a STOP TERE FOR 
CROSSWALK sign) in cach direction to reduce the 
hkehhood of a muluple-threat pedestrian collision. 


¢ Bus stops should be located on the far side of 


uncontrolled marked crosswalks. 


e Installing crattic-calming measures to slow vehicle 
speeds and/or reduce cut-through trattic. Such 


measures may include: 


—Rvaised crossings (raised crosswalks, raised inter- 


sections), 


—Street-narrowing measures (chicanes, slow 


points, “kinny street” designs). 

—Intersection designs (trathe mini-circles, diagonal 
diverters). 

— Others (see [TE Trathe-Caluung Guide for fur- 
ther details).(1) 


Some of these tratfic-calming measures are better suited 
to local er neighborhood streets than to artertal streets: 


Providing adequate mighttime street hehting for 
pedestrians in areas with nighttime pedestrian activ- 


ity where uUlumunation 1s Inadequate. 


J esigming safer intersections and driveways tor pedes- 
trians (e.g., crossing islands, tighter turn radi), which 
take into consideration the needs of pedestrians. 
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